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Sulphur D e r i v a t i v e s of S t e r o i d s 
; 7 may 1v55 
Previous work frcMi these l a b o r a t o r i e s descr ibed the 
synthes i s o f isomeric oxath io lanes from 6 - o x a s t e r o i d s . In 
the present i n v e s t i g a t i o n , we s u b j e c t e d e a s i l y a c c e s s i b l e 
s t e r o i d a l ketones such as 3Or,5-cydo-SOr-choiestan-f)-one ( l ) , 
3/2>-acetoxyGholest-5-en-7-one ( X l ) and i t s 3/i-chloro d e r i v a t i v e 
( X I l ) to r e a c t with 2-raercaptoethanol in view to obtain 
oxnthiolanes and t h l o e t h e r s . S t e r o i d a l d l t h i o l a n e s were a l s o 
prepared by the r e a c t i o n of 1 , 2 - e t h a n e d l t h i o l with (2:,/^-
unsaturated s t e r o i d a l ketones . The products were c h a r a c t e r i z e d 
by t h e i r chemical and s p e c t r a l s t u d i e s . 
Oxat hi Planes and Thloethers 
The ketone ( l ) on treatment with 2-mercaptoethanol in 
the presence of p- to luenesulphonic a c i d j^ave oxa th lo lanes ( l l ) 
and ( I I I ) toge ther with t h l o e t h e r s (iv), (V) and ether (Vl)®. 
a. React ion o f 2-mercaptoethanol with 3Cr,5-cyclo-5(r-
chol es tan-6 -one 
Ind. J , Chera., 2 0 ( d ) , 441 ( l 9 8 l ) . 
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( I I ) 
TsO 
( I I I ) 
( IV) R, Oil 
( V I I ) R, OAc 
When the same ketone ( l ) was sub jec ted to r e a c t with 
the same reagent (2 -mercaptoethanol ) in presence of BPg-
e t h e r a t e , i t gave oxath io lanes ( l l ) and ( I X ) alon^ with 
t h i o e t h e r ( v ) f 
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TsO 
( I I ) ( I I I ) 
( IV) Ry OH 
( V I I ) R, OAc 
When the same ketone ( l ) was sub jec ted to r e a c t with 
the same reagent (2 -mercaptoethanol ) In presence of BFg-
e t h e r a t e , I t gave o x a t h l o l a n e s (ll) and (ix) a long with 







( IX) R, OH 
(X) R, OAc 
(V) 
The compounds (IV), (v) and (ix) on a c e t y l a t i o n with 
ACgO/Fy furnished (VIl), (VIIl) and (x), r e s p e c t i v e l y . 
The conf igura t ion of o x a t h i o l a n e ring, in compounds 
(II), (III), (IX) and (X) was e s t a b l i s h e d on the b a s i s of 
CD, TThen -OCHg moiety o f the o x a t h i o l a n e r i n g i s e q u a t o r l a l l y 
or iented (ill, IX and X) , a p o s i t i v e cot ton e f f e c t was observed 
whi le i t s reverse sign was noted f o r a x i a l l y or iented -OCHg 
group ( l l ) . 
The ketone (Xl) on treatment with 2-niercaptoethanol 
in t h e presence of p l p e r l d l n e af forded two isomeric t h i o e t h e r s 
(XIV) and (XV) a long with dienone (XIII) as a minor product . 
These t h i o e t h e r s on a c e t y l a t i o n vrith ACgO/Py gave the c o r r e s -
ponding a c e t a t e s , (XVl) and (XVIl).^ S i m i l a r treatment of 
3|?>-chlorochole9t-5-en-7-one (XH) provided the same compounds 
(XIII - XV). 
b, S ^ t h e s l s of S t e r o i d a l Thioe thers 




p i p e r l d l n e 
( X I ) n, OAc 
( X I l ) R, CI 
(XTIT) 
(XIV) R,-SCH2CH20U (XV) R,-SCH2CH20H 
(XVI) R,-SCHJGH^OAC (XVII)R,-SCH^CH^OAC 
Mass spectrometry o f f e r s a r e l i a b l e method f o r 
d i f f e r e n t i a t i n g the i s o m e r i c compounds (XIV and XV) and 
(XVI and X V l l ) , From t h e r a t i o o f r e l a t i v e i n t e n s i t y 
(g iven In Scheme - l ) o f molecular ion and t h e r e s u l t a n t 
k e t o n l c i o n , i t can p l a u s i b l y concluded tha t t h e ej e c t i o n 
of HSCH^ CTT^ OH (from XIV and XV) and lISCHgCH^OAc (from XVI 
and XVII ) i s much more pronounced in those c a s e s where 
sulphur (-SCTT«) i s a x i a l l y or iented (XV and X V I l ) . 
Scheme - 1 
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1 : 2 . 6 4 1 : 5 . 7 1 
A t 
1 : 9 . 1 2 1 : 1 1 . 2 
OAc 
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S t e r o i d a l D l t h l o l a n e s 
Treatment o f chol e s t - 5 - e n - 7 - o n e ( X V I I l ) , i t s 
a c e t o x y ( X l ) and 3/i-ohloro ( X I I ) d e r i v a t i v e s , eind c h o l e s t -
4 - e n - 3 - o n e (XXV) with 1 , 2 - e t l i a n e d i t h i o l in t h e p r e s e n c e of 
B P . - e t h e r a t e provided d i t h i o l a n e s (XIX) , (XX) , ( X X l ) and O 
(XXVl) , r e s p e c t i v e l y . These d l t h l o l a n e s on d e s u l f u r l z a t l o n 
gave the corresponding s t e r o i d a l o l e f i n s (XXII-XXIV and XXVI l ) . ' 
(XVITl ) R, H 
( X I ) R, OAc 
(XIT) R, C1 
(XIX) R, H 
(XX) R, OAc 
(XXI) R, CI 
Raney Ni 
( X X I I ) R, H 
(XXTTI) R, OAC 
(XXTV) R, CI 
(XXV) 
-SH 
-SH Raney Ni 
(XXVI) (XXVII) 
c . S y n t h e s i s o f S t e r o i d a l D l t h l o l a n e s 
Acta Chlmlca. Acad, S c i , (Hung. ) , 1 1 3 ( l ) , 25 ( 1 9 8 3 ) . 
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P a r t Two 
This par t d e s c r i b e s the s y n t h e s i s o f s t e r o i d a l 
geranitroso- and v l c n i t r o a c e t a t e s from s a t u r a t e d 6-oximino 
compounds and deoximation of i^f, ^ - u n s a t u r a t e d ketoxiraes by 
lead ( I V ) a c e t a t e o x i d a t i o n . 
Treatment of 6-oximino-5d=-chol e s t a n e ( X X V I I I ) , i t s 3^-
a c e t o x y (XXIX) and 3/b-hydroxy (XXX) d e r i v a t i v e s with l ead (iv) 
a c e t a t e in dry benzene/AcOH provided the corresponding 6/3-
acetoxy-6<?^nitroso compounds { XXXI-XXXI11) t o g e t h e r with 
5 0 f - a c e t o x y - 6 p - n l t r o compounds { X X X I V - X X X V I ) . A c i d h y d r o l y s i s 
of n i t r o s o compounds (XXXI-XXXII l ) regenerated the parent 
ketones (XXXVII, XXXVIIT). 
(XXVII I ) R, H 
(XXIX) R, OAc 
(XXX) R, OH 
(XXXIV) R, R 
(XXXV) R, OAc 
(XXXVI) R, OTI 
AcO 
(XXXI) R, II 
(XXXII) R, OAc 
(XXXI I I ) R, 0T[ 
(XXXVII) R, H 
(XXXVIII) R, OTT 
d. Reac t ion o f lead (iv) a c e t a t e with S t e r o i d a l 6-oximlno 
compounds 
Acta . Ghimica. Acad. S c i . (Hung. ) , i 0 7 ( 2 ) . 97 ( 1 9 8 1 ) . 
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3a,5-Cyclo-5<?r-cholestan-6-one oxlrae (XXXIX) on 
treatment with lead (iv) a c e t a t e ^ave the parent ketone ( l ) , 
two addit ion products (XL) and ( X L I ) , and a rearranged product , 
3p-acetoxy-5-methyleneacetoxy-A-nor-5(a:"-ehol es tan-6 -one ( X L I l ) . 
LTA 
NOH 




( X L I I ) 
The r e a c t i o n of -unsatura ted ketoximes ( X L I I l ) 
and (XLIV) with lead (IV) a c e t a t e af forded e x c l u s i v e l y the 
corresponding ketones , (Xl) and (xil),® 
e, A Method of Deoxiraatlon. React ion of Lead ( IV) a c e t a t e 
with ,/b-unsaturated S t e r o i d a l Ketoximes 
J . Ind. Chem. Soc, , 859 ( 1 9 8 0 ) . 
- 9 -
LTA 
(XLTII ) R, OAc 
iXLTV) R, 01 
( X I ) R, OAc 
( X I I ) R, CI 
Par t Three 
In c o n t i n u a t i o n o f our previous study to s y n t h e s i z e 
r i n g A arotnat ize i s t e r o i d s , 3 / ^ c h l o r o - 5 , T^-dibrono-' io;-
Choies tan-6 -one (XLV) was prepared, which on t reatment with 
sodium az ide -Tlg^O^ provided r i n g A aromatized compound, 
7 - " b r o m o - l - m e t h y l - i 9 - n o r c h o l e s t a - l , : ^ , 5 ( i 0 ) j T - t e t r a e n - R - o n e (XLVl) . 
Br 
(XLVI) 
f , Aromat izat ion of 3(^-chloro-5,7/2»-dibronio-5(r-cholestanone 
Acta . Chiraica. Acad, S c i . (Hung. ) , 107( 2 ) . 115 ( I O 8 I ) . 
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P a r t One 
Sulphur D e r i v a t i v e s of S t e r o i d s 
Previous work from these l a b o r a t o r i e s descr ibed the 
s y n t h e s i s of i someric oxath lo lanes from 6 - o x a s t e r o i d s . In 
the present i n v e s t i g a t i o n , we sub jec ted e a s i l y a c c e s s i b l e 
s t e r o i d a l ketones such as 3Qf,5-cyclo-50[ :-cholestan-6-one ( l ) , 
3/ i -ace toxycholes t -5 -en-7 -one ( X I ) and i t s 3/3-chloro d e r i v a t i v e 
( X I l ) to reac t with 2-mercaptoethanol in view to obta in 
oxath lo lanes and t h l o e t h e r s . S t e r o i d a l d i t h l o l a n e s were a l s o 
prepared by the r e a c t i o n of 1 , 2 - e t h a n e d l t h l o l with 
unsaturated s t e r o i d a l ke tones . The products were c h a r a c t e r i z e d 
by t h e i r chemical and s p e c t r a l s t u d i e s , 
Oxathlolanes and Thloethers 
The ketone ( l ) on treatment with 2-raercaptoethanol in 
the presence of p - t o l u enesulphonic ac id ^ave oxath lo lanes ( l l ) 
and ( I I I ) together with t h l o e t h e r s ( i v ) , (V) and e t h e r ( V l ) f 
a . React ion of 2-mercaptoethanol with 5 - c y c l o - 5 ^ -
chol es tan-6 -one 





( I I ) 
TsO 
( I I I ) 
( IV) R, on 
( V I I ) R, OAc 
When the same ketone ( l ) was sub jec ted to r e a c t with 
the same reagent (2-meroaptoethanol) In presence of BPg-
e t h e r a t e , I t g&ve oxa th io lanes ( l l ) and ( i x ) a lon^ with 
t h i0e ther ( v ) f 
- lii -
( T ) 
|-STI 
-OH -- . . ^ 
B F ^ - e t h e r a t e 
( I I ) 
( I X ) R, OH 
(X) R, OAc 
( V ) 
The compounds (IV), (v) and (IX) on a c e t y l a t i o n with 
ACgO/Py furnished ( V I l ) , ( V I I l ) and ( x ) , r e s p e c t i v e l y . 
The c o n f i g u r a t i o n of o x a t h i o l a n e r i n g in compounds 
( l l ) , ( I I I ) , ( I X ) and (X) was e s t a b l i s h e d on the b a s i s of 
CD, When -OCH^ moiety of the o x a t h i o l a n e ring, I s e q u a t o r i a l l y 
or iented ( i l l , IX and x ) , a p o s i t i v e c o t t o n e f f e c t was observed 
while i t s reverse s i ^ was noted f o r a x l a l l y or iented -OCH^ 
group ( l l ) . 
The ketone ( X l ) on treatment with 2-mercaptoethanol 
in t h e presence of p l p e r l d i n e af forded two i somer ic t h l o e t h e r s 
(XTV) and (XV) a long with dlenone ( X I I l ) as a minor product , 
Tliese t h l o e t h e r s on a c e t y l a t i o n with Ac^O/Py gave the c o r r e s -
ponding a c e t a t e s , (XVI) and ( X V I I ) , ^ S i m i l a r treatment of 
3[ i -chlorochol e s t - 5 - e n - 7 - o n e ( X I I ) provided the same compounds 
( X I I I - XV). 
b. S jh i thes is of S t e r o i d a l Thloethers 




p i p e r l d l n e 
( X I ) n, OAc 
( X I I ) R, CI 
( X I I I ) 
R 
(XIV) Rj-SCHgCHgOH (XV) Rj-SCHgCHgOH 
(XVI) R,-SCH CH_OAc (XVII)R,-SCH^CH.OAc 
Mass spectrometry o f f e r s a r e l i a b l e method for 
d i f f e r e n t i a t i n g the isomeric compounds (XIV and XV) and 
(XVI and X V I l ) . F*rora the r a t i o of r e l a t i v e i n t e n s i t y 
(given In Scheme - l ) o f molecular ion and the r e s u l t a n t 
ke tonic ion , i t can p l a u s i b l y concluded that the e j e c t i o n 
of TTSCH^ CH^ OH (from XIV and XV) and IISCH^CH^OAc (from XVI el J <S 
and XVII) i s much more pronounced in those cases where 
sulphur (-SCHg) i s a x i a l l y or iented (XV and X V I l ) . 
- V -
Scheme - 1 
1 : 2 . 6 4 1 : 5 . 7 1 
1 i 
1 : 9 , 1 2 l l l l . 2 
OAc 
- vi -
S t e r o i d a l D l t h i o l a n e s 
Treatment o f chol e s t - 5 - e n - 7 - o n e ( X V I I I ) , i t s 3(2>-
a c e t o x y ( X l ) and 3p-ch loro ( X I l ) d e r i v a t i v e s , and c h o l e s t -
4 - e n - 3 - o n e (XXV) with 1 , 2 - e t h a n e d i t h i o l in the p r e s e n c e of 
B F g - e t h e r a t e provided d i t h i o l a n e s ( X I X ) , (XX) , ( X X l ) and 
(XXVI) , r e s p e c t i v e l y . These d i t h i o l a n e s on d e s u l f u r i z a t i o n 
gave the corresponding s t e r o i d a l o l e f i n s (XXII-XXIV and XXVI l ) . 
( x v i t t ) r , n 
(XT) R, OAc 
(XIT) R, CI 
(XIX) R, H 
(XX) R, OAc 
(XXI) R, CI 
Raney Ni 
( X X I I ) R, H 
( X X I I I ) R, OAc 




c . S y n t h e s i s o f S t e r o i d a l D i t h i o l a n e s 
A.cta Chimica. Acad. S c i . ( Hung. ) , 1 1 3 ( l ) . 25 ( 1 9 8 3 ) . 
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P a r t Two 
This part d e s c r i b e s the s y n t h e s i s o f s t e r o i d a l 
geranitroso- and v i c n l t r o a c e t a t e s from sa tura ted 6-oximino 
compounds and deoximation of -unsa tura ted ketoximes by 
lead ( I V ) a c e t a t e o x i d a t i o n . 
Treatment of 6-oximino-5<3r-chol es tane ( X X V I I l ) , i t s Sji-
acetoxy (XXIX) and 3/b-hydroxy (XXX) d e r i v a t i v e s with l ead ( i v ) 
a c e t a t e In dry benzene/AcOTl provided the corresponding 
acetoxy-6<r-nitroso compounds (XXXI-XXXIII) toge ther with 
5Cf-acetoxy-6^-ni tro compounds (XXXIV-XXXVI), ^ Acid h y d r o l y s i s 
of n i t r o s o compounds (XXXI-XXXIII) regenerated the parent 
ketones (XXXVII, XXXVIIT), 
(XXVITI) R, H 
(XXIX) R, OAc 
(XXX) R, OH 
(XXXIV) R, H 
(XXXV) R, OAc 
(XXXVI) R, OH 
(xxxi) R, n 
(XXXII) R, OAc 
(XXXII I ) R, OH 
(XXXVII) R, H 
(XXXVIII) R, OH 
d. React ion of lead ( IV) a c e t a t e with S t e r o i d a l 6-oxlmino 
compounds 
Acta. Chimica. Acad. S c i . (Hung.) , i 07 ( 2 ) , 97 ( 1 9 8 1 ) . 
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30f ,5-Cyclo-5<;r-cholestan-6-one oxirae (XXXIX) on 
t rea tment with lead ( i v ) a c e t a t e ^ave the parent ke tone ( l ) , 
two addi t ion products (XL) and ( X L l ) , and a rearranged product , 
.^p-ace toxy-S -methyleneace toxy-A-nor -Sa-chol e s t a n - 6 - o n e ( X L I l ) 
LTA 
NOH Ac AcO 
(XXXIX) (I) (XL) 
OAc 
(XLI ) ( X L I I ) 
The r e a c t i o n o f - u n s a t u r a t e d ketoxlmes ( X L I I l ) 
and (XLIV) with lead ( I V ) a c e t a t e a f forded e x c l u s i v e l y the 
corresponding ketones , ( X l ) and ( x i l ) . ® 
e. A Method o f Deoxiraation. React ion of Lead ( i v ) a c e t a t e 
with - u n s a t u r a t e d S t e r o i d a l Ketoxiraes 
J . Tnd. Chera. Soc, , 5 7 , 859 ( l 9 8 0 ) . 
- ix -
LTA 
( X L I I I ) R, OAc 
(XLIV) R, CI 
( X I ) R, OAc 
( X I I ) R, CI 
P a r t Three 
In c o n t i n u a t i o n of ovir prev ious study to s y n t h e s i z e 
r i n g A aromatized s t e r o i d s , 3/2>-chloro-5 ,7/J-dlbrorao-5ot:-
c h o l e s t a n - 6 - o n e ( X L V ) was prepared, which on t rea tment with 
sodium az ide Provided r i n g A aromatized compound, 
7 - b r o m o - l - m e t h y l - I Q - n o r c h o l e s t a - i , 3 , 5 ( 1 0 ) , 7 - t e t r a e n - 6 - o n e (XLVl) 
f . Aromatizat ion of 3/3-chloro-5,7/J-dibrorao-5a'-cholestanone 
Acta. Chimica. Acad. S c i . ( l l u n g . ) , 107( 2 ) . 115 ( l 9 8 l ) . 
Introduction 
S t e r o i d s are widely d i s t r i b u t e d in nature and play 
an important r o l e in the v i t a l a c t i v i t y of the l i v i n g 
organism, f o r example t e s t o s t e r o n e I s the male sex hormone, 
e s t rogen , e s t r a d i o l and proges terone are female sex hormones 
which have c y c l e - r e g u l a t i n g and p r e ^ a n c y - m a i n t A i n i n g e f f e c t s . 
Hydrocort isone i s a hormone of the adrenal c o r t e x whose 
ant i inf lammatory e f f e c t i s used t h e r a p e u t i c a l l y , B u f o t a l i n 
i s a famous bufadienol ide and a:-ecdysone shows an i n s e c t 
moult ing a c t i v i t y . 
The f i e l d of s t e r o i d s has provided a host of 
i n t e r e s t i n g probleras of I s o l a t i o n of the s t e r o i d e n t i t i e s 
^rom natura l sources^ t h e i r s t r u c t u r e e l u c i d a t i o n , biochemical 
s t u d i e s , preparat ion of many analogues of p o t e n t i a l medicinal 
in t e r e s t , and search of s u i t a b l e methods f o r i n d u s t r i a l 
production of s t e r o i d drugs. 
S y n t h e t i c modi f i ca t ion o f n a t u r a l s t e r o i d s was seen 
to promote t h e i r b i o l o g i c a l a c t i v i t y consequently . Synthes i s 
of new s t e r o i d a l analogues and t h e i r pharmacological t e s t i n g 
have become a major preoccupation with organic chemists «ind 
cont inue to f a s c i n a t e them the world over . The n a t u r a l l y 
o c c u r r i n g oxa- and a z a s t e r o l d s such as tbe s t e r o i d a l a l k a l o i d s 
have been found to be endowed with pronounced and s p e c i f i c 
b i o l o g i c a l a c t i v i t i e s . The i n t e r e s t i n g p h y s i o l o g i c a l 
p r o p e r t i e s of the s t e r o i d a l a l k a l o i d s and t h e discovery of 
oxvoen, n i t rogen and sulphur h e t e r o c y c l i c s t e r o i d s with use fu l 
therapeut i c p r o p e r t i e s s t imulated e x t e n s i v e r e s e a r c h in t h i s 
f i e l d . During the l a s t decade or so the major e f f e c t of the 
chemist was d i r e c t e d towards modi f i ca t ions In s t r u c t u r e s of 
s t e r o i d s in order to enhance t h e i r non-harmonal a c t i v i t y and 
i n c r e a s e s e l e c t i v e l y c e r t a i n parameters o f b i o l o g i c a l a c t i v i t y 
of the parent hormone. I t a l s o inc ludes the study of a c t i v i t y 






The present s tage In development of oruanic chemistry 
and c l o s e l y a l l i e d branches of b io logy i s c h a r a c t e r i z e d by 
ex tens ive i n v e s t i g a t i o n of p h y s i o l o g i c a l l y a c t i v e substances 
encountered In the p lant and animal world. The search f o r 
these a c t i v e c o n s t i t u e n t s which c o n t r o l the biochemical process 
of var ious systems has. acted as a powerful s t imulus to the 
f u r t h e r development of the chemistry of h e t e r o c y c l i c compounds. 
The number o f known organic sulphur compounds i s very 
l a r g e and t h e i r chemistry i s in some r e s p e c t s , more complicated 
than that of oxygenated compounds. The g r e a t e r v a r i e t y of 
s p e c i e s , as well as complexity, of t h e sulphur compounds 
r e s u l t s from the nature o f sulphur be in^ d i - , t e t r a - or 
hexavalent . S i z a b l e l i t e r a t u r e has accumulated regarding t h e 
p h y s i o l o g i c a l and i n d u s t r i a l uses of organic sulphur compounds. 
They have been descr ibed useful as ant i inf lammatory , a n t i -
b a c t e r i a l , t r a n q u i l i z e r s , r a d i o p r o t e c t a n t s , l u b r i c a n t , a d d i t i v e s , 
c o a t i n g s , rubber s u b s t l t u e n t s and i n t e r m e d i a t e s f o r the p r e -
parat ion of w e t t i n g agents and d e t e r g e n t s . 
Moreover s t e r o i d a l sulphur compounds ( o x a t h l o l a n e s , 
t h l o e t h e r s and d l t h l o l a n e s ) have become of much I n t e r e s t in 
recent years on account of t h e i r pharmacological p o t e n t i a l i t i e s . 
- 7 -
Oxathlo lanes 
A number of s t e r o i d a l as well as n o n - s t e r o i d a l ketones 
have been reported to condense r e a d i l y with 2-mercaptoethanol 
t o f u r n i s h Oxath lo lanes .^ The methods f o r a f f e c t i n g t h e 
condensat ion o f ketones wi th e t h a n e d i t h i o l eind 2 -mercapto-
o Q ethanol i n c l u d e use o f z i n c c h l o r i d e and sodium sulphate '"* , 
4 5 hydrogen c h l o r i d e in e t h e r ' , p - t o l u e n e s u l p h o n i c a c i d in 
benzene under a z e o t r o p i c d i s t i l l a t i o n employing water 
6 1 s e p a r a t o r and an exchange method. 
HS - CH^  ^ ^ S 
H,C = 0 I ^ 
HO - CHg 
3 
Dj e ras si and coirorlcers showed t h a t 2-raercaptoeth6uiol 
r e a c t s r e a d i l y in t h e p r e s e n c e o f z inc c h l o r i d e with u n c o n j u -
gated carbonyl groups to y i e l d the corresponding o x a t h l o l a n e s . 
Thus a n d r o s t a n - 1 7 ( 5 - o l - 3 - o n e - 1 7 - a c e t a t e ( I ) , e t i o o h o l a n - 1 7 j S -
o l - 3 - o n e 1 7 - a c e t a t e ( i l l ) , e s t r o n e and I t s a c e t a t e (V and V I l ) , 
Z\^-androsten-3/i -o l -17-one 3 - a c e t a t e ( I X ) a l lopregnan-3/i~ol -
20 -one and i t s 3/i-yl a c e t a t e ( x i and X I I l ) , as wel l as A ^ -
p r e ^ e n - 3 f i - o l - 2 0 - o n e and i t s 3 /3-yl a c e t a t e (XV and XVII) were 
converted in t h e correspondlnu o x a t h l o l a n e s ( l l , IV, VI, V I I I , 






( I ) 





» » • » 
(V) X = OH 
( V I I ) X = OAc 
( V I ) X 




» » » » 
r~\ 
AcO 
( I X ) (X) 
- 6 -
( X I ) X = OH 
( X T I I ) X = OAc 
(XV) 
( X V I I ) 
- S H 
-OH, ZNCLG 
_ L J _ 
X = OH 
X = OAc 
I 1 
(K^ 
(XTT) X = OH 
(XIV) X = OAc 
(XVI) X = OH 
( X V I I I ) X = OAc 
I t has been repor ted tha t A / , - u n s a t u r a t e d ketones 
do not r e a c t with 2-raercaptoethanol In t h e p r e s e n c e o f z i n c 
c h l o r i d e but a s a t u r a t e d carbonyl r e a c t s s e l e c t i v e l y ; e, a. 
a n d r o 8 t e n - 3 , 1 7 - d i o n e (XIX) a f forded t h e corresponding 






2-Mercaptoethanol r e a c t s with 06 ,/i>-unsaturated Icetones 
in the presence o f p- to luenesulphonic a c i d . Thus t e s t o s t e r o n e 
and I t s a c e t a t e (XXI and X X I I I ) were converted t o the 
3 - o x a t h i o l a n e s (XXII and XXIV) In l e s s than 205t y i e l d . 
X 
p-TsOU 
( X X I ) X = on 
(XXITI) X = 04c 
( X X I I ) X = OH 
(XXIV) X = OAc 
A n d r o s t - 4 - e n - 3 , 1 7 - d i o n e (XIX) under s i m i l a r r e a c t i o n 
c o n d i t i o n s provided 3 , 1 7 - b l s e t h y l e n e o x a t h l o l a n e (XXV), 
(XIX) 
(XXV) 
Dj eras s i and rorraan^ obtained a number o f oxa th io lanes 
by r e f l u x l n ^ the ketones with 2-Diercaptoethanol In dry benzene 
us ing p- to luenesulphonlc ac id as c a t a l v s t . This method serves 
very s a t i s f a c t o r i l y f o r the ethylene o x a t h i o l a n e s of s a t u r a t e d 
ketones ( i X , XXVI, XXVITI and XXX) but unsaturated ketones 
- 6 -
l i k e A ^ - 3 - k e t o s t e r o i d s (XXI, XXXII, XXXIV) gave t h e des i red 


















3^1ercaptopropanol in the presence o f p - t o l u e n e s u l p h o n l c 
a c i d undergoes condensat ion wi th a number o f ke tones ( I X , XXVIII , 
XXX) forming t r i r a e t h y l e n e ox at hi ol fines. 





» t » • 
AcO 
( X X X V I ) 




F i e s e r converted ketones (XXVI and XXXIX) i n t o 
corresponding oxath lo lanes (XXVII 
and XL) us in^ 2—niercapto— 
ethanol and BF^-e thera te as a condensing a^ent . 
RFg-e thera te 
(XXXIX) (XI.) 
8 , Robert and Brown usln^ 2-niercaptoethanol and p- to luene-
sulphonic ac id converted dehydrochollc acid (XLl ) i n t o 
dehydrochollo acid t r i h e m l t h i o e t h y l e n e k e t a l ( X L I l ) . 
•-Oil, 
p-TsOH 
(XLI) ( X L I I ) 
g 
E l l e l et a l . observed tha t when choles tanone (XXVl) 
was t r e a t e d with 2-mercaptoethanol In dry benzene us ing 
p- to lnenesulphonlc acid as c a t a l y s t , two pure d l a s t e r e o l s o n i e r l c 
- 10 -
oxathio lanea (XLI I I and XLIV) were obtained while the previous 






( X L I I I ) (XLIV) 
Karmas"^" obtained two d l a s t e r e o l s o m e r l c o x a t h l o l a n e s 
(XLV and XLVl) from 5a>-dlhydrotestosterone a c e t a t e ( l ) us ing 
?-inercaptoetlianol and p- to luenesn lphonic a c i d . 
( I ) 





Cooper e t al .^^ reported the formation o f i somer ic 
o x a t h l o l a n e s (XLVII and XLVIII) by t h e r e a c t i o n of 4-hydroxy-
chol e s t - 4 - e n - 3 - o n e with 2-mercaptoet heinol. 
(XTJVII) 
- 10 -
Treatment of 5oC-chol estan - 6 - o n e (XLIX) and I t s 3p>-
chloro ( L ) , 3 ^ a c e t o x y ( L I ) and 3/Vhydroxy (LIL) analogues 
with 2-mercaptoethanol In the presence of boron t r l f l u o r l d e 
^ave t h e corresponding 6/?>-oxy-6Q?-thiodimethyl ene ( L I I I - L V l ) 
12 
t o g e t h e r with 6a?-oxy-6^-thlodiraethylene ( L V I I - L X ) , 
(XLIX) X, H 
(L) X, CI 
( L I ) X, OAc 
( L I I ) X, OH 
( L I I I ) X, H 
(LTV) X, CI 
(LV) X, OAc 
(LVI) X, OH 
(LVTI) X, H 
(LVITT) X, CI 
(LIX) X, OAc 
(LX) X, OH 
Synthes i s of I somer ic o x a t h l o l a n e s from 4 , 4 - d i r a e t h y l -
c h o l e s t - 5 - e n - 3 - o n e ( L X I ) , c h o l e s t - 5 - e n - 3 - o n e (XXXIX) and 
Choi e s t - 4 - e n - 3 - o n e (LXVII I ) were a l s o r e p o r t e d . 13 
QoH 




l o h , AcOH 
l )F^-e therate 
s' c h ^ ^ a 
(LXIV) (LXV) (LXVI) (LXVII) 
- 10 -
Thloe thers 
Thloethers are u s u a l l y prepared by the d i r e c t addi t ion 
o f s u l f u r or s u l f u r compounds to the double bonds of unsaturated 
s t e r o i d s . These compounds can be expected to be convenient 
i n t e r m e d i a t e s in t h e prepara t ion of individual s u l f u r 
d e r i v a t i v e s of s t e r o i d s . Recent ly some t h l o e t h e r s were 
synthes ized and tes ted for ant i in f lammatory , n e u r o t r o p i c , 
b a c t e r i c i d a l , f u n g i c i d a l , a n t l c h o l e s t e r m i c and hypolipemic 
4 J i 7 
a c t i v i t i e s . " Few t h l o e t h e r s were a l so reported as 
18 t r a n q n l l l z e r s . S t e r o i d a l t h l o e t h e r s were used to assay 
19 s t e r o i d a l hormones u s i n g radioimmunoassay techniques . 
The addit ion o f mercaptan to o l e f i n i s a well known 
20—^3 r e a c t i o n and genera l ly fo l lows a f r e e r a d i c a l mechanism, 
R a l l s et a l . ^ reported that in an a c e t i c - h y d r o c h l o r i c 
ac id s o l u t i o n , 7 - k e t o c h o l e s t e r y l a c e t a t e (LXIX) , 7 - k e t o c h o l e s -
t e r y l c h l o r i d e (LXX) and 3 , 5 - o h o l e s t a d i en-7-one (LXXI) r e a c t 
with ethyl mercaptan to ^ive 3 - e t h y l t h i o - 5 - c h o l e s t a n - 7 - o n e 
( L X X I I ) . 
- 10 -
(LXTX) R = OAc 
(LXX) R = CI 
( L X X I ) 
(LXXII) 
Rogenkranz and coworkers^^ obtained s e v e r a l s t e r o i d a l 
t h l o e t h e r s by the r e a c t i o n o f benzyl or ethyl mere apt an with 
d i f f e r e n t ketones . 
(XIX) 
CgllgCHgSH 
1 . ZnCl_,Na„SO. in dioxane 
-A 
2, p-TsOTI in benzene ' 





Pyr idine hydrochlor ide , 






Rowo et a l , reported t h a t in t h e p r e s e n c e of p l p e r l d i n e 
2-niercaptoethanol undergoes 1 , 4 - a d d i t i o n with s t e r l c a l l y 
unhindered , ^ - u n s a t urat ed keto grouping. Thus 
pre {^adlen-3|3-o l -20 -one-3~ace ta te (LXXVI) and 
pregnadl en-3, 20-dione (LXXVIIL) a f forded correspondln 
t h l o e t h e r s (LXXVTT) and (L3CXIX) In e x c e l l e n t y i e l d s . 
AcO 
(LXXVI) 
- s n 
LOH, 
p l p e r l d i n e CH^ CHgOH 
(LXXVII) 
( L X X V I I I ) 
-SH 
-OU, 




25 Takeda and coworkers'" t r e a t e d 6|i^bromo-4-en-3-one 
s t e r o i d s (LXXX) with AcSK to give the corresponding 6oC-




Mlyake and Toraoeda reported photooxidat ion of c h o l e s t a -
3 , 5 - d i e n o - / ~ 3 , 4 - b _ 7 - l , 4 - o x a t h i a n (LXXXIl) in wet e ther which 
afforded 6 ( b - h y d r o x y - 4 - ( ( ^ - h y d r o x y e t h y l t h i o - ) c h o l e s t - 4 - e n - 3 - o n e 
(LXXXTII) ( y i e l d 40 ' J ) . 
(LXXXII) 
HOCH^CHGS OH 
( L X X X I I I ) 
3- ( 2-Chlo roethyl t h io) -6-cyano-9(5:-f l u o r o - 3 , 5 - p r e g n a d i ene-
tl(b,l6^>?,17tfc,21-tetrol-20-one 1 6 , 1 7 - a c e t o n l d e 2 l - a c e t a t e (LXXXIV) 
have been prepared to use in the treatment o f sk in and eye 





28 — Kaneko et a l . prepared ITCc-acetoxy-T^/ a lkyl ( o r a r y l ) 
t h l o _ 7 - p r e g n - 4 - e n - 3 , 2 0 - d i o n e (LXXXV), useful as a corpus luteura 
hormone by the r e a c t i o n o f 17<?c-acetoxy-pre^a-4 ,6-dl e n - 3 , 2 0 -
dione with the corresponding RSH in the presence o f quaternary 
ammonium type ion exchange r e s i n . 
R = a l k y l , aryl 
(LXXXV) 
29 
Yamato and coworkers prepared 7 a : - t h l o - 1 7 « - a c e t o x y -
orooesterone d e r i v a t i v e s (LXXXVl) from 6-dehvdro-17(^-
acetoxypro gesterone bv r e a c t i o n with al kvl or aryl mere apt an 
in the presence o f NaOMe and tes ted for pro g e s t a t i o n a l 
a c t i v i t y by the CIauberg-McPhall method in r a b b i t s . 
7a-Methylthlo-17«^-acetoxypro gesterone (LXXXVl, R = Me) was 




Kaneko and coworkers t rea ted 17fi.-hydroxy-l e t h y l -
a n d r o s t a - 4 , 6 - d l e n - 3 - o n e (LXXXVII) with PhCTIgSH or a l l y l 
mercaptan in dloxane and Amberllte IRA-411 (OTI form) to get 
the 7(?^-henzylthio or 7 a : - a l l y l t h i o compound (LKXXVIII) . 
(LXXXVII) 
E l iassa f^^ prepared (LXXXIX) (R=0H, Ac; R'=H, OH; 
'''/SR 
(LXXXVIII) 
RR'=0; n = l , 2 ) by r e a c t i o n of the corresponding, 6-dehydro 
s t e r o i d with SH(CHg)j^ CO^H and NaOMe. LXXXIX ha» • been 




31 Ilosoda et a l . prepared severa l s t e r o i d a l t h l o e t h e r s by 
the reac t ion o f 4 , 5 - e p o x l d e s with mercaptoace t i c ac id and 
mercaptoproplonlc a c i d . The preparat ion of these compounds 
was aimed at the eizyme immunoassay of t e s t o e s t e r o n e u s i n g 
the "br idge" heterologous system with a n t i s e r a produced 
against the bovine serum albumin (BSA), 
on 
;(CH2)jjC00H n = 1 , 2 
32 ,13 Hi ghet and coworkers'"" reported the C"" chemical s h i f t s 
f o r a l l the carbon atoms In ToT-thloacetate d e r i v a t i v e s o f 
t e s t o e s t e r o n e and I t s t h i o l hydro lys i s product . 
Furuya et a l . reported that addi t ion o f t h i o c a r b o x y l i c 
acid to 3 - o x o - 4 , 5 - u n s a t u r a t e d s t e r o i d (XCI) in natura l organic 
so lvents c o n t a i n i n g s t r o n g a c i d s gave 3 - o x o - 4 - u n s a t u r a t e d -
7 C r - ( a c y l t h l o ) - s t e r o i d ( X C I I ) . 
- 10 -
'"SAc 
(XCI) (XCII ) 
3 4 
Lee and coworkers reported that s o l v o l y s i s of 
c h o l e s t e r o l t o s y l a t e in RII (RslIOCHgCIIgS, lISCIIgCHgS, PhS) 
gave v a r y i n g amounts of i s o - c h o l e s t e r y l e thers ( X C I I I ) and 
Choi e s t e r y l e thers (XCIV). 
(xciv) 
Zar i rner et a l . ' reported that androgt-5-en-3/2), 
d lo l 3 - a c e t a t e IT-benssoat e underwent c o n s e c u t i v e a l l v l l c 
bromlnatlon bv bromosucclnimlde, s u b s t i t u t i o n r e a c t i o n with 
USCn^CHgCOjMe, and s a p o n i f i c a t i o n t o ^ive c a r b o x y e t h y l t h i o -
e s t e r e n e (XCV), which underwent condensation with bovine 
serum albumin. The r e s u l t i n g albumin c o n j u g a t e produced 
antiserum in r a b b i t s and was useful in t h e radioimmunoassay 
o f andros tenedlo l , 
- 10 -
SCH^ CTI^ COOH 
(XCV) 
Brueggemeler and coworkers' t e s t e d 7CC-(4»-amino) 
p h e n y l t h i o a n d r o s t - 4 - e n - 3 , 1 7 - d l o n e (XCVl) as t h e most e f f e c t i v e 
compet i t ive i n h i b i t o r of aroraatase. D e r i v a t i v e s o f t h i s 7(3:-
t h i o e t h e r compound that conta in a l k y l a t i n g m o i e t i e s were 
prepared as p o t e n t i a l i r r e v e r s i b l e enzyme i n h i b i t o r s and 
demonstrated varying a b i l i t i e s to i n a c t i v a t e the enzyme. 
(XCVI) 
- 10 -
Dith io lanes 
D i f f e r e n t s t e r o i d a l as well as non s t e r o i d a l ketones 
have been reported to condense r e a d i l y with 1 , 2 - e t h a n e d i t h i o l 
to furnish c y c l i c d i t h i o l a n e s usinu d i f f e r e n t r e a c t i o n oondi-
9 4 7 
t i o n s , " * * D i t h i o l a n e s have become of i n t e r e s t in recent 
years on account of t h e i r pharmacological p o t e n t i a l i t i e s 37 
Some d i t h i o l a n e s i d e n t i f i e d as components o f the anal gland 
3S 
s e c r e t i o n o f the f e r r e t , I s o p r o t h i o l a n e s and r e l a t e d 
compounds were studied f o r the svs temat ic c o n t r o l of r i c e 
b l a s t caused by P v r i c u l a r l a oryzae and planthoppers . 39 
few s t e r o i d a l d i t h i o k e t a l s were a l s o t e s t e d f o r modest a c t i v i t y 
40 In a s e r o f l o c c u l a t i o n r e a c t i o n with cancer s e r a , 
Hauptmann^ reported that e t h a n e d i t h i o l condensed 
r e a d i l y with t h e keto ^^ roup at the carbon atoms 3 , 7 , 1 2 and 




r , t . 
(LXVITI) (XCVII) 
- 17 -
4 R a l l s et a l , showed that mercaptole o f 7 - k e t o -
c h o l e s t e r y l a c e t a t e (LXIX) does not form r e a d i l y , the best 
v ie ld (409J) was obtained us ln^ e t h a n e d i t h l o l in a b s o l u t e 







41 Dj e r a s s l and coworkers obtained 22a, 5a?-spirostan-3(3-
o l-ll , 1 2 - d l o n e 1 2 - e t h v l e n e t h l o k e t a l (c) from 22a, 5q : - sp i ros tan-
3(^-ol - l l , 1 2 - d l o n e (XGTX) us ing e t h a n e d i t h l o l and anhydrous HCl a.as 
(XCIX) (C) 
F i e s e r converted severa l ketones ( C I , C I I I , XXVI and 
LXVTII) i n t o t h e i r corresponding t h i o k e t a l s ( C I I , CIV, CV and 
XCVIl) In high y i e l d s u s i n g e t h a n e d i t h l o l and boron f l u o r i d e 
- 10 -
as the oon-lensln^ agent . In several I n s t a n c e s adrtition of 
BF^-e thera te to an a c e t i c ac id s o l u t i o n of ketone and excess 
raercaptan a t room temperature r e s u l t e d in prompt s e p a r a t i o n 
or the t h i o k e t a l s . 
7 





BPg-e thera te 
( C I I ) 
(CIV) 
(XXVI) 
» » > > 
(cv) 
(LXVIII ) » » t» (XCVII) 
- 10 -
F l e s e r and Stevenson^^ obtained chol e s t a n - 3 , 6 - d i o n e 
b l s e t h y l e n e t h l o k e t a l (CTl) from c hoi est an-4(%^ol - 3 - o n e 
a c e t a t e (CVl) due to the Involvement of some a l l y l l c rearrange-
ment In t h e condensation o f ketone (CVl) with e thaner l i th io l 




( C I I ) 
OAc 
4 3 / \ 4 Stevenson and F i e s e r l a t e r converted LJ^ - c h o l e s t e n -
4 - o l - 3 - o n e (CVII) i n t o c o p r a s t a n - - 3 , 4 - d i o n e - 3 - e t h y l en e 
t h l o k e t a l ( C V I I l ) with e t h a n e d i t h i o l and B F g - e t h e r a t e . They 
a lso reported that both c o p r o s t a n - 4 - o n e (CIX) and c h o l e s t a n -
-l-one (CX) on s i m i l a r treatment y ie lded c h o l e s t a n - 4 - o n e 
ethylene t h l o k e t a l (CXi ) . 
r s u 
^su, 
Ac OH 
BFg-e thera te 
0 
( C V I I I ) 
- 10 -
V l 7 
(c ix) n =/iH 
(CX) R =CCH (CXI) 
4 4 
R a l l s and Riegel reported that when d l - and t r i -
ketones were t r e a t e d with e t h a n e d l t h i o l under mild c o n d i t i o n s , 
the r e a c t i o n took p l a c e p r i m a r i l y at 3 - p o s l t i o n , 
R 
(XIX) U = H 










»> > » 
(Gxvi) 
- 17 -
45 Pappas and Nace showed that t h l o k e t a l s were super ior 
to k e t a l s as a b locking group f o r the 20-keto func t ions as 
shown in conversion of 2-carboraethoxy-A-norallopregnan-20-one 
(CXVII) i n t o i t s 2-methylal d e r i v a t i v e (CXIX). 
(CXVIII) 
1 , Chromic oxide/Py 
2. H^Cl^ CdCOg 
46 ^ F i e s e r and coworkers sub jec ted two et o x y - ^ , ^ -
unsaturated ketones of the c h o l e s t a n e s e r i e s to r e a c t with 
e thanedi th io l in an anomalous fashion to give products other 










( C I I ) (E) 
40 
B l l c k e n s t a f f and P'oster converted t e s t o s t e r o n e 
a c e t a t e ( X X I I l ) , 17/i-acetoxy-.5£C-androstan-3-one ( l ) and 
3|^-chloro-5-androsten-17-one (CXXIII) i n t o t h e i r r e s p e c t i v e 




-Sl l , 
B F g - e t h e r a t e 
AcOll 
( X X I I I ) 
> 1 
(CXXI) 
( I ) (CXXII) 
(CXXI I I ) 
» » 
<47 
Kupchan and coworkers t r e a t e d chol es tan-4oc-o l -3 -one 
a c e t a t e (CXXV) and chol es tan-4oc -o l -3 ,7 -d lone a c e t a t e (CXVIl) 
with e thanedl th io l and B F ^ - e t h e r a t e to get e thy lene t h l o k e t a l 
(CXXVI) and b l s e t h y l e n e thiolcetal (CXXVITl), r e s p e c t i v e l y In 
high v l e l d s . 
- 10 -
(CXXV) 
(GXXVTT) ( C X X V I I I ) 
irelss et al.'^® prepared t h i o k e t a l s (CXXIX) of a 
v a r i e t y of known b i o l o g i c a l a c t i v e 1 7 - a c e t o x y find 1 7 - e t h y l 
pro ^estrones by d i r e c t k e t a l l z a t l o n with HSCHgCHgSH. 
(CXXIX) 
P e t t l t and coworkers'^^ t r e a t e d (CXXX) with e t h a n e d l t h l o l 
c o n t a i n i n g 70^ ^ HCIO^ a t 25° to ^Ive 63^ (CXXXl), The y i e l d of 
(CXXXl) was fur ther enhanced (98^) by s a p o n i f i c a t i o n o f the 
- 10 -
expected (CXXXIl) to give (CXXXIIl) ,^^hlch was then a c e t y l a t e d 
















Van V l i e t ^ ^ t r e a t e d l lOG -hydroxyestr-- -4-en-3,17-dlone 
(CXXXIV) with HSCri^ Cn^SH in presence o f nFg-OEt^ to get the 
estrenone thioVcetal (GXXXV). 
p s n 




51 Will iams and S a r k i s l a n reported tha t a n d r o s t a n - 3 , 1 7 -
diones (CXXXVl) (R=H, OH) were k e t a l i z e d i n MeOH c o n t a i n i n g 
HSCHgCHpSH and BFg-EtgO to ^ive the corresponding raonothio-
k e t a l s (CXXXVIl) in 73'^ and y i e l d s , r e s p e c t i v e l y . 
(GXXXYI) (CXXXVIl) 
5 2 
Akhrem et a l , prepared 1 2 - t h l o k e t a l s of 8 - a z a - 1 6 -
oxagonan-12 ,17-dione d e r i v a t i v e s (CXXXIX) as in termedia tes in 
s y n t h e s i s of b i o l o g i c a l l y a c t i v e 8-aza-16-oxagonane d e r i v a t i v e s 
by the r e a c t i o n of dione (CXXXVIIl) with e t h a n e d i t h i o l in 
a c i d i c medium (CFgCOOH, g l a c i a l AcOll or a b s o l u t e a lcohol in 
the presence of DF2-Et20) . 
CF^ COOH/AcOH/ 
^^  A b s . a l c . 
(CXXXVIIl) R , R ' = IT, OMe (CXXXIX) 
- 17 -
53 Hofmeister and coworkers k e t a l i z e d 150c-hydroxy-18-
raethylestr—4-en-3,17-dlone with HSCHgCHgSH and subsequent 
dehydration g&ve the monothioketal (CXL), 
(CXL) 
D e s u l f u r i z a t l o n o f S t e r o i d a l D l t h i o l a n e a with Raney n i c k e l 
Hydro^enolytic d e s u l f u r i z a t i o n with Raney n i c k e l became 
an every day procedure in r e s e a r c h on organic sulphur d e r i v a t i v e s . 
/t CN A 
I t has been used in q u a n t i t a t i v e determinat ion of sulphur, 
but has been employed mainly f o r t h e s o l u t i o n of organic 







Ever s i n c e Wolfrom and Karabinos f i r s t d e s u l f u r l zed 
d i t h i o k e t a l s of a l i p h a t i c and aromatic aldehydes and ketones 
with Raney n i c k e l , t h i s method has been used s u c c e s s f u l l y to 
- 10 -
reduce t h e carbonyl to the methylene group and has In many 
cases proved to be super ior to t h e more d r a s t i c reduct ion 
methods by not a f f e c t i n g s e n s i t i v e groups present in t h e 
raol ecul e. 
In t h e s t e r o i d s e r i e s s e v e r a l t h i o e t h e r s and 
e n o l t h i o e t h e r s have been transformed i n t o the sulphur f r e e 
products , the double bond of the th ioenol e ther remained 
unal tered when deac t iva ted Raney n i c k e l was used, Desul -
f u r i z a t l o n of d i t h l o k e t a l s of s t e r o i d ketones , f i r s t used 
f o r the t ransformat ion of 4 - c h o l e s t e n - 3 - o n e i n t o 4 - c h o l e s t e n e 
58 
by Hauptmann, has been applied widely in t h i s f i e l d , Raney 
n i c k e l permits the s e l e c t i v e reduct ion o f c e r t a i n keto groups 
which form d i t h l o k e t a l s more e a s i l y as was demonstrated with 2 d e r i v a t i v e s o f dehydrochollc a c i d . 
Some of the d i t h i o k e t a l s which have been d e s u l f u r i z e d 
to y i e l d the corresponding methylene compounds are tabula ted 
below ( T a b l e - I ) . 
Table - I 
- 10 -
'^tart ln^ compound React ion product Y1 eld Ref, 














Table - I (Contd . ) 
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3 6 62 
If H 
Tabl e - I (Contd. ) 
- 38 -
S t a r t i n g compound React ion product Y i e l d 
COOCgllg COOC^ Hg 
86 
74 46 
Uydrotenolysis of C-0 bond In addit ion to C-S bonds 
occurred In some I n s t a n c e s , acetoxv a,roup neighbouring the 
sulphur-bear ing carbon atom beln^ s p l i t o f f whi le neighbouring 
carbonvl group i s u n a f f e c t e d , as may be seen below 
(Tab le - TT). 
Table - I I 
- 39 -










D e s u l f u r l z a t l o n i s a fast r e a c t i o n and the na ture 
of the r e a c t i o n products o f t e n depends on the a c t i v i t y of 
the ilaney niclcel* Thus, the t h i o t e t a l (A) having a double 
bond, when ref luxed with Raney n i c k e l a l l o y in dioxane, gives 
the s a t u r a t e d product ( b ) whereas with l e s s a c t i v e n i c k e l the 





Oxathiolanes and Thioethers 
Several papers d e a l i n g with the b i o l o g i c a l a c t i v i t i e s 
of oxath lo lanes and t h i o e t h e r s have appeared r e c e n t l y , * 
Oxathlolanes have been descr ibed as r a d l o p r o t e c t a n t s ' and 
t h i o e t h e r s as ant i inf lammatory, n e u r o t r o p i c , b a c t e r i c i d a l , 
f u n g i c i d a l , a n t l c h o l e s t e r m l c , hypollpemlc and t r a n q u i l I z l n g 
agents , " Some s t e r o i d a l t h i o e t h e r s have been reported to 
19 assay s t e r o i d a l hormones u s l n ^ radlolmmuno-assay technique 
and to use In the treatment of skin and eye d i s e a s e s , a r t h r i t i s , 
27 a l l e r g i c and nephroslc syndroms. 
P h y s i o l o g i c a l va lues o f these compounds prompted us 
to undertake t h i s Invest 1 {i,atlon. For t h e present study e a s i l y 
a c c e s s i b l e 3Q^,5-nyclo and o: -unsa tura ted s t e r o i d a l ketones 
were prepared. Several s t e r o i d a l o x a t h l o l a n e s and t h i o e t h e r s 
were obtained and t h e i r s t r u c t u r e s were e s t a b l i s h e d by chemical 
and s p e c t r a l methods. 
- 42 -
React ion of 3Qr,5-oyclo-5Qr-chol e s t a n " 6 - o n e (CXLl) 
with 2-meroaptoethanol 
( a ) Ugltijt p- to luenesulphonlo a d d as c a t a l y s t 
fiT 
30r,5-Cyclo-5Qr-cholestan-6-one (GXLl) was t r e a t e d 
with 2-meroaptoethanol In benzene u s i n ^ p- to luenesu lphonlc 
a d d as c a t a l y s t according to the procedure of DJ eras s i and 
ftorman A f t e r completion of t h e r e a c t i o n , the react ion- ' 
mixture was worked up in the usual manner and chromatographed 
over s i l i c a gel to provide compounds (CXLII-CXLVl), 
(CXLII) 
ACgO/Py 




C h a r a c t e r i z a t i o n o f the compound (CXLTI) as 
2* - 'faydroyythioethoyy)-5(y-choi e s t a n - S - o n e 
The compound (CXLIl) as an o i l was analysed f o r 
C^gPIjQOgS. I t gave p o s i t i v e sodium n l t r o p r u s s l d e t e s t f o r 
sulphur. The molecular composition showed t h e a d d i t i o n o f 
-SCHgCHgOH moiety. I t s IR spectrum showed the presence of 
carbonyl funct ion (1735 cm""^) which suggested t h a t t h i s 
func t ion remained u n a f f e c t e d . The bands at 3400 (OH), 1410 
anti 12?5 om" (H^C-S) f u r t h e r supported t h e a d d i t i o n of 
-SCrigCHgOH moiety. The NMll spectrum of compound (CXLIl ) 
e x h i b i t e d a two-proton t r i p l e t at 3 .7 ass igned t o -OCHg 
and three-proton m u l t l p l e t a t ( $ 2 . 8 a s c r i b a b l e to C3(^ t-H and 
-SCn^ protons . C10- , C13- and s i d e chain methyl s i g n a l s were 
appeared at 6 0 . 9 1 , 0 . 8 1 and 0 . 6 7 . On the b a s i s o f the above 
data the product (CXLIl) was c h a r a c t e r i z e d as 3(i-( 2 ' - h v d r o x y -
th loethoxy) -5<ar-chol est an-6-one. 
The compound (CXLIl ) on treatment with ACgO/pyrldlne 
provided 3/2>-( 2 ' - a c e t O T y t h l o e t h o x y ) - 5 a - c h o l e s t a n - 6 - o n e (OXLVIl) 
as a n o n c r y s t a l l l z a b l e o i l . Compound (CXLVIl) was c o r r e c t l y 
analysed for I t s IR spectrum gave bands at 
1740 (-OCOCH_), 1730 (C^O), 1410, 1225 ( l I . C - S - ) and 1030 cm"^ O a 
(C-O) . The NMR spectrum o f compound (CXLVIl) e x h i b i t e d a 
two-proton t r i p l e t at c5 4 . 2 (CHg-OAc), a t h r e e - p r o t o n m u l t l p l e t 
centred at S 2 .86 (-SCIIg and C30k5-H) and a sharp s i n g l e t a t 
- 44 -
S2.05 (-OCOCHg). Methyl s i g n a l s were appeared at S 0 . 9 6 , 
0 , 8 6 and 0 , 7 1 , 
C h a r a c t e r i z a t i o n of product (CXLII l ) as 2 * - t h i o h y d r o e t h o x y ) -
( 6 5 ) - 6 , 6 - o x y e t h y l e n e t h l o ~ 5 ^ - c h o l e s t a n e 
The compound ( C X L I I l ) was analysed f o r Cg^H^^O^Sg. 
I t s IR spectrum showed c h a r a c t e r i s t i c bands at 1410 , 1240 
(h_C-S) and 1050 cra"^ ( o x a t h i o l a n e r l n ^ v i b r a t i o n ) ^ In I t s NMR 
spectrum a f i v e - p r o t o n m u l t l p l e t was centred at ($4 .27 
(C3C'-H and 2 x - OCH-) and another four-proton m u l t l p l e t a t 
— 
2.9 (2 X-SCHg), The c o n f i g u r a t i o n of o x a t h i o l a n e r i n g In 
compound (CXLTIl) was ar r ived at on the b a s i s o f CT) d a t a , 
which showed negat ive Cotton e f f e c t . ^ ^ On the b a s i s of t h e s e 
data the product (CXLI I l ) was c h a r a c t e r i z e d as 3/2>-( 2 ' - t h l o -
hvdroe thoxy) - (6S ) , 6, 6 -oxyethyl enethlo-5(2r-chol es tane . An 
addi t iona l support f o r the formation o f compound (CXLI I l ) was 
obtained from i t s mass spectrum ( F i g . 1 ) . 
The mass spectrum of compound (CXLITl) gave molecular 
ton peak at m/z 5 22 a lon^ with and (M4'2) peaks. The 
o ther s i f i c a n t peaks observed were at m/z 507 (M-CH ) , O 
489 (M-SH) , 462 (M-SCH2CII2) , 445 (M-OCHgCHgSH) , 444 (M-riOCIIgCHgSiT) 
385, 384 (444 - SCHgCHg; base peak) , 383, 369 (384-011^), 367 , 
10 • 
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366 (384-H2O), 356 (334-CO), 331 ( 3 8 4 - r l n g A ) , 307 , 271 
( 3 S 4 - s i d e c h a i n ) , 247 {3S4-A & B r i n g ) , 244, 243, 173, 136, 
123, 122, 121 , 109 , 107 ( l22 -CHg) , 9 5 , 93 and o ther low 
mass ion peaks. 
The genesis o f some of the s t r u c t u r e - r e v e a l i n g peaks 
are discussed below: 
ra/z 462 (M-CgH^S) 
This fragment ion or lg , ina tes by the l o s s o f 60 mass 
u n i t from molecular ion . The l o s s of mass 60 from the 
69 oxathio lanes i s well known. 
M/Z 4 6 2 
_ 4 6 -
m/z 444 (M-CgHgOS) and 384 (444-C2H^S) 
The l o s s of lIOCHgCTI^ SH from molecular Ion gives r i s e 
to fragment ion m/z 444 which f u r t h e r e lemlnates C^H^S to 
give m/z 384. 
1 , 3 - e l i m i n a t i o n ^ 
(m/z 444) n/z 384;basepeak 
m/z 307 
The formation o f f r a ^ e n t ion m/z 307 has been shown 
accorfling, to the scheme given below. This fragment ion i s 
69 s t a b i l i z e d by c o n j u g a t i o n . 
- 47 -
ra/z 307 
Pormntlon of o t h e r Important fragment tons can be 
r a t i o n a l i z e d as shoTO below. 
m /z 331 (384-rlnA> A) 
or -TI 
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ra/z 1 0 7 
(C^FI^O) 






C h a r a c t e r i z a t i o n o f product (CXLIV) as 
2' - thiohydroethoyy)-5ct ;-chol e s t a n - e - o n e 
The compound (CXLIV) as an o i l was analysed for 
p o s i t i v e sodium n i t r o p r u s s l d e t e s t f o r 
sulphur. The IR spectrum showed the presence of keto f u n c t i o n 
( l 7 25 cm~^) which suggested that t h i s funct ion remained 
unchanged. Other c h a r a c t e r i s t i c bands in i t s IR spectrum 
i AQ 
were at 1420 and 1225 cra~ ( l lgC-S) . From the molecular 
composition and IR data i t was concluded that carhonyl group 
was unaf fec ted and -OCHgCH^sn was a t tached a t C-3 or C-5, 
The p o s i t i o n o f -OCHgCHgSH was assigned a t C-3 on the b a s i s 
70 of NKIR spectrum which e x h i b i t e d one-proton m u l t l p l e t 
centred at S 4 . 0 5 (w| = 16 Hz) f o r CSOO-H (A/B r i n g t r a n s ) 
and two t r i p l e t s a t 3 . 6 and 2 .95 f o r -OCH^ and -SCH^ protons , 
r e s p e c t i v e l y . Thus on the b a s i s o f the above rtnta the product 
(CXLTV) was c h a r a c t e r i z e d as 3/i-( 2 * - t h l o h y d r o e t h o x y ) - 5 a -
o hoi e s t a n - 6 - o n e . 
C h a r a c t e r i z a t i o n of the product (CXLV) as S/^'-tosyl-C6R)« 
6 , 6 - 0 x y e t h y l eneth lo-5^-chol estane 
The compound (CXLV), m.p. 164® was analysed c o r r e c t l y 
for I t s IR spectrum showed the disappearance of 
carbonyl group suggest ing the presence o f o x a t h l o l a n e r i n g . 
The c h a r a c t e r i s t i c peaks in the IR spectrum were at 1590 cm"^ 
- 52 -
f o r conjuj^ated double bond, 1420, 1225 (UgC-S)®® and 1080 cm"^ 
f o r oxathio lane r ing .^ From molecular composition and IR data 
i t was concluded that tosyl ^roup gpt a t tached at C-3, which 
was f u r t h e r supported by the NMR spectrum. In the NMR spectrum, 
two doublets ( J = 8 Hz) were seen at 6 t » 8 and 7 , 4 , c h a r a c t e r i s t i c 
for aromatic ortho and meta protons , r e s p e c t i v e l y , A mul t lp le t 
i 7 0 was centred at 6 4 , 2 8 f o r CSOc-H (Wi = 17 Hz; a x i a l ) and 
other peaks were seen at <$3,84 as a d i s t o r t e d t r i p l e t (-OCH^), 
2 . 7 5 t (-SCHg) and 2 .46s (Ph-CHg), The conf igurat ion of 
oxathio lane r in^ in (CXLV) was e s t a b l i s h e d on the b a s i s o f 
CD which showed the p o s i t i v e cot ton e f f e c t , ^ ^ The s t r u c t u r e 
(CXLV) was f u r t h e r sui^ported by the sttidy o f i t s mass spectrum 
( F i g . I I , Scheme - 1 ) . 
The mass spectrum of (cXLV) exhibi ted important mass 
fragment ions at m/z 598 (m-H2<>) » 556 (M-SCHgCH^), 444 
(M-C^H^SOgOH) , 385, 384 (m/z 444-SCn2CH2> base pealc), 383, 
370, 369 (384-CH3), 366 (384-H2O), 356 (384-CO), 331 ( 3 8 4 -
r i n g A), 307, 271 ( 3 8 4 - s i d e c h a i n ) , 247 (384-A & B r i n g ) , 
244, 243, 231, 172, 161, 136, 123, 122, 121, 107 ( l22-CHg) , 
95 , 93, 91 and other low mass ion peaks. 
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C h a r a c t e r i z a t i o n of the product (CXLVl) as 
5 - ( 2* -'hydroxythloethoxy)'-5<:t:-cholestan~6'-one 
Compound (CXLVl) as an o i l was analysed for C^qH^qO^S 
( p o s i t i v e sodium n i t r o p r u s s i d e t e a t ) . The IR s p e c t n m 
exhibi ted bands at 3350 ( - 0 H ) , 1735 (CO), 1410 and 1225 cra'^ 
fiS 
(H^G-S), I t s molecular composition and IR data showed that 
products (CXLIl) and (CXLVl) were isomers. The d i s t i n c t i o n 
between these i someric compounds was made on t h e b a s i s of 
t h e i r NMR s p e c t r a . N^ IR spectrum of CXLVl e x h i b i t e d two 
t r i p l e t s a t S 3 .67 (-OCH^) and 2 .83 (-SCH^) each i n t e g r a t i n g 
f o r two protons while NMR spectrum of CXLII showed a t r i p l e t 
at 3 .7 (-OCHg) f o r two protons and a three -pro ton m u l t l p l e t 
at 2 .8 (C3ftr-H and -SCHg). These data suggested the s t r u c t u r e 
of product CXLVl as 5 - ( 2 ' -hydroxythioethoxy) -5 ( r -chol e s t a n - 6 - o n e . 
The compound (CXLVl) on treatment with ACgO/pyridine 
provided 5 - ( 2*-acetoxythioethoxy)-5Ctr-chol e s t a n - e - o n e (CXLVIIl) 
as a n o n c r y s t a l l l z a b l e o i l which was analysed for 
( p o s i t i v e sodium'ni t ropruss lde t e s t ) . I t s IR spectrum 
exhibi ted bands at 1740 (-OCOCHg), 1730 (C=0) , 1425, 1220 
(HgC-S) and 1030 cm~^ (C-O), The NMR spectrum gave peaks 
at <5 4 . 2 t (2H, CHg-OAc), 2.^^31 (2H, -^ ^CH )^ , 2.05i8 (3H, -OCOCHg) , 
1 .18 (ClO-GTlg), 0 , 7 3 (C13-CH^), 0 , 9 6 and 0 , 8 6 ( f o r remaining 
methyl p r o t o n s ) . 
- 54 -
( UsiniL B F j - e t h e r a t e as c a t a l y s t 
The ketone (CXLl) in a c e t i c acid was t r e a t e d with 
2-mercaptoethanol u s i n ^ BF^^-etherate as c a t a l y s t at room 
7 
temperature accord ing to the procedure o f F i e s e r , A f t e r 
the completion of r e a c t i o n the r e a c t i o n mixture was worked 
up. F r a c t i o n a t i o n by s i l i c a gel column chromatography f i n a l l y 
y ie lded compounr's(CXLTTI, CXLVI and CXTjIX), 
-SII 
-OH, Ac OH 
B F „ - e t h e r a t e 
(CXLI I I ) 
(CXLVIII) 
-OCH^CII^SII ; Rg, -SCHgCIIgOH ; U^, -SCHgCH^OAc 
- 55 -
C h a r a c t e r i z a t i o n o f the product (CXLIX) as 3(b-
( 2' ~hydroxythloethoyy)-( 6n) , 6*^oxyethylenethio-
5Pt:-chol es tane 
The compound (CXLIX), m.p. 110° was analysed c o r r e c t l y 
for I t s IR spectrum showed the c h a r a c t e r i s t i c 
absorpt ion bands a t 3200 (-Oil) and 1035 cra"^ f o r o x a t h l o l a n e 
r i n g . ^ I t s NMTl spectrum gave a f i v e - p r o t o n m u l t l p l e t centred 
at (5 3 . 6 2 ( 2 X OCII2 CSOT-II) and another four-proton 
m u l t l p l e t at 2 . 8 ( 2 x SCH^). The c o n f i g u r a t i o n of o x a t h l o l a n e 
r i n g in (CXLIX) was e s t a b l i s h e d on t h e b a s i s o f CD which showed 
the p o s i t i v e Cotton e f f e c t , ^ ^ Fur ther evidence in support o f 
s t r u c t u r e (CXLIX) was provided by t h e study o f i t s mass spectrum 
( F i g . I l l ; Scheme - 2). 
The mass spectrum of (CXLIX) e x h i b i t e d molecular ion 
peak at m/z 522 a long with (M+l) and (M-^2) peaks. The o t h e r 
s i g n i f i c a n t peaks observed were at m/z 507 (M-CHg), 462 
(M-SClIgCHg) , 445 (M-OCH2CH2SH) , 444 (M-HOCH2CH2SII; base peak) , 
429 (444-CH3), 384 (444-SCH2CH2), 369 (384-CHg), 366 (384-H2O), 
356 (384-CO), 331 ( 3 8 4 - r i n g A ) , 307 , 271 ( 3 8 4 - s i d e c h a i n ) , 
247 (384-A & B - r i n g ) , 244, 243, 136 , 123 , 122 , 121, 109, 107 , 
9 7 , 9 5 , 93 and other low mass ion peaks . 
The compound (CXLIX) on a c e t y l a t i o n with ACgO/pyridine 
provided 3p-( 2 * - a c e t o x y t h i o e t h o x y ) - ( 6R) , 6 , 6 - o x v e t h y l e n e t h l o -
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(Cggll^Q®'^' base peak) 
^ 8 % 7 
m/z 307 
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analysed f o r I t s IR spectrum e x h i b i t e d bands a t 
1740 ( - O C O C H g ) , 1425, 1225 ( C - S ) , 1050 ( o x a t h l o l a n e r lng)^ 
and 1030 cm"^ ( C - 0 ) . The NRilR spectrum showed peaks a t 6 4 , I t 
(2H, R^C-OAc), 3 . 6 t d i s t o r t e d (2H, OCHg), 2.75m (SH, 2 x SCH^ 
and C30f-H), 2 . 0 1 s (3H, - O C O C H g ) , 1 . 0 2 (ClQ-CHg), 0 . 6 7 (ClS-CHg), 
0 . 9 0 and 0 . 8 1 ( remaining methyl p r o t o n s ) . 
React ion of 3 f i -acetoxychole3t -5-eu-7- 'One (LXIX) with 
2-mercaptoethfinol in the p r e s e n c e of p l p e r l d l n e 
71 
3/?>-Acetoxycholest--5-en-7-.one (LXIX) in benzene was 
t r e a t e d with 2-mercaptoethanol in presence o f p l p e r l d l n e 3 
according to the procedure o f Romo and coworkers . A f t e r 
the completion of r e a c t i o n , the r e a c t i o n mixture was worked 
up. F r a c t i o n a t i o n by s i l i c a gel column chromatography f i n a l l y 
yielded compounds (LXXI, CLI and C L I i ) , 
(LXIX) 
r - S H 
•-OH, 









( C L I I I ) 
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Character iza t ion of the product (LXXl) as 
C h o i e s t a - 3 , 5 - d l en--7~one 
The compound (LXXI), m.p, 116° analysed c o r r e c t l y f o r 
C^ I^I^ ^O, was found I d e n t i c a l with authent i c sample of c h o l e s t a -
3 , 5 - d i e n - 7 - o n e (LXXI)(reported^^ m.p. 1 1 8 ° ) . 
Charac ter iza t ion of the product (CLi) as 
3fe~( 2* -hydroxythioethoxy)chol est-5"en-7- 'One 
Elemental a n a l y s i s of the product ( C L l ) , m.p. 110° 
corresponded to formula CggH^gOgS, I t ^ave p o s i t i v e sodium 
n i t r o p r u s s l d e t e s t f o r sulphur. I t s IR spectrum (1665 cm~^) 
showed the presence of ^^  -unsaturated carbonyl funct ion and 
absence of acetoxy group. The molecular composition and IR 
spectrum c l e a r l y showed that ^ - u n s a t u r a t e d carbonyl 
funct ion remained unaffectef f . During the course o f r e a c t i o n 
the intermediate product, chol e s t a - 3 , 5 - d l e n - 7 - o n e was formed 
with the e l iminat ion of a c e t i c acid and then n u c l e o p h i l l c 
addit ion of HSCTT^ GHgOH at 0 -3 took p l a c e , IR band at 3400 cm""^  
suggested the presence o f -OH group. I t s NMR spectrum 
exhibi ted a s i n g l e t at 5 , 5 6 f o r C-6 v i n y l l c proton, a 
s p l i t t e d t r i p l e t for two protons at c^3.62 (-SCHgCHgO), and 
a two proton t r i p l e t at 6^2,68 (-SCHgCHgO-). A broad m u l t i p l e t 
at S 2 ,98 (C3Qr-H; w| = 14 Hz; a x i a l c l e a r l y indica ted that 
-3CH2CH20n moiety was e q u a t o r i a l l y a t tached at C-3, On the 
- 58 -
ba<?is o f t h e s e data the product , ra, p. 110 was c h a r a c t e r i z e d 
as 3/5—( 2 ' . -hydroxythloethoxy) C h o i e s t - 5 - e n - 7 - o n e ( C L I ) . An 
a d d i t i o n a l support f o r the formation o f compound (CLl) was 
obta ined from t h e study o f i t s mass spectrum ( F i g . IV) • 
The mass spectrum gave molecular ion peak a t m/z 460 
nlono with (M+1) and (m+2) peaks . The o t h e r s i g n i f i c a n t peaks 
o b s e r v e d w e r e a t m/z 4 4 5 ( M - G H _ ) , 4 4 2 ( M - H „ 0 ) , 4 3 0 (m-CH„OH), 
4 1 5 (M-CH,CN^ON) , 3 8 3 (M-SCHGCHGOIL) , 3 8 2 (M-HSCIIGCHGOH; b a s e 
peak) , 367 (382-CH3), 341 , 275 , 269 ( 3 8 2 - s l d e c h a i n ) , 25^., 
i B 7 , 174 ( 3 3 2 - C ^ ^ H 2 G ) , 1 6 1 , 1 5 9 , 1 3 5 , 1 3 4 , 1 0 7 , 9 5 , 9 3 and 
o t h e r low mass ion peaks. The genesis o f some of the 
important fragment loiis has been shown below. 
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^8^17 
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m /z 187 
m/z 269 

















The compound (CLi) on treatment with ACgO/pyrldlne 
provided 2 * - a c e t o x y t h l o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e ( C L I I l ) , 
ra.p. 90° which was analysed for ( p o s i t i v e sodium 
n l t ropruss ide t e s t ) . I t s IR spectrum e x h i b i t e d bands at 
fift 1 
1740 (-OCOCH3), 1665 (C=C-C=0), 1235 (-S-CHg) and 1030 cm 
( C - 0 ) . The NMR spectrum gave peaks a t 6 5 . 7 8 s ( i l l , G6-n) , 
4 . 3 7 t (2H, -SCHgCIIgOAc) , 2,82m (3H, C3a-II and -SCHgClIgOAc) , 
2 . 0 8 s (3H, -OCOCHg), 1 , 1 6 (ClO-CHg), 0 . 6 9 (CI3-CH3) , 0 . 9 2 
and 0 , 8 2 (remaining, methyl p r o t o n s ) . The mass spectrum o f 
( C L I I I ) ( F i g , V; Scheme - 3) gave molecular ion peak at 
m/z 502 (wi th M-^ l & M+2 peaks) and o t h e r s a l i e n t peaks a t 
487 (M-CHg), 4 4 4 , 4 4 3 , 442 (M-CHgCOOH; base p e a k ) , 415 
(M-CTI^CH^OAc) , 4 1 4 , 334 , 383 , 38 2 (M-IISCH^CHgOAc) , 367 , 329 
( 4 4 2 - s i d e c h a i n ) , 275, 269 ( 3 8 2 - s i d e c h a i n ) , 229 , 187 , 174 
(382-G^gH2Q), 1 6 1 , 159 , 135 , 134 , 107 , 105 , 9 5 , 9 3 , 91 and 
o t h e r low mass ion peaks. 
C h a r a c t e r i z a t i o n o f t h e product (CLTl) as 
3lX-( 2* -hydroxyt 'hioethoxv) chol e3 t - -5 -en-7-one 
The compound ( C L I l ) , m.p, 133^ ^ was analysed c o r r e c t l y 
f o r CpgH^gO^S ( p o s i t i v e sodium n i t r o p r u s s i d e t e s t ) . I t s IR 
spectrum showed bands at 3360 ( - 0 H ) , 1660 (C=C-C=0), 1230 
- 1 ( -3-C11, ) and 1040 cra~ (C-O) , The molecular composi t i on 
and in spectrum c l e a r l y showed t h a t compound ( C L I i ) was an 
o -o «o 
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{CggH^gOS; base peak) 
m/z 382 
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isomer of compound ( C L i ) , The d i s t i n c t i o n between the s t r u c t u r e s 
of these two isomeric compounds was made on the b a s i s o f t h e i r 
NMR s p e c t r a . The NMR spectrum of ( C L I i ) e x h i b i t e d one-proton 
m u l t i p l e t centred at 6 3 , 3 2 (W-i = 6 IIz) f o r C-3 proton, i t s 
T 0 
h a l f band width (6 Hz) c l e a r l y showed t h a t C-3 proton was 
e q u a t o r i a l ( ) and thus -SCHgCHgOH group was a x i a l l y 
o r i e n t e d . In t h e ?JMR spectrum of (CLi) C-3 proton appeared 
at S 2 .98 as a broad m u l t i p l e t = 14 Hz), The h a l f hand 70 
width c l e a r l y showed tha t C-3 proton was a x i a l and 
-SCH^CH^OH group was e q u a t o r l a l l y o r i e n t e d ((^ ) in c a s e of 
compound ( C L i ) , These data suggested compound ( C L I i ) to be 
30c-( 2' -hydroxythioethoxy)chol e s t - 5 - e n - 7 - o n e . 
The mass spectrum of ( C L I i ) ( P l g . V I ; Scheme - 4 ) 
e x h i b i t e d molecular ion peak at m/z 460 ( w i t h M+1 and M-»-2 p e a k s ) . 
The other importwit peaks observed were a t m/z 445 (M-CHg) , 
44 2 (M-H^O), 430 (M-CH^Oll) , 415 (M-CH^CHgOH), 383 (M-SClIgCH^OH) , 
392 (M-HSCH2CH^0I1; base peak) , 367 (382-CH3) , 341 , 269 
( 3 8 2 - s l d e c h a i n ) , 187, 174 (382-C^gH^Q), 161 , 159, 135 , 134 , 
107, 105, 91 and other low mass ion peaks . 
The compound ( C L l l ) on a c e t y l a t i o n with Ac^O/pyridlne 
provided 30r-( 2 * - a c e t o x y t h l o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e (CLTV), 
m.p. 8 3 ° , The compound was analysed f o r C^^H^qO^S. I t s IR 
spectrum showed bands a t 1735 (CHgCOO-), 1665 (C=C-C=0), 
1230 ( - s - c n , ) and 1020 cm (C—O), The NMR spectrum gave 
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(Cg-^n^o^J ^ase peak) 
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peaks at ^ 5 . 7 7 s ( iH, C6-H), 4 . 3 6 t (2H, -SCHgCH^OAc), 3.61m 
(IH, C3/3-H; w| = 6 Hz; e q u a t o r i a l 2 . 7 4 t (2H, -SCn2CIl20Ac) , 
2 . 0 9 s (3H, -OCOCHg), 1 . 1 8 , 0 . 9 1 , 0 , 8 1 and 0 . 6 8 ( f o r f i v e 
methyl p r o t o n s ) . In the mass spectrum of compound (CLIV) 
( F i ^ . V I I , Scheme - 5 ) , the molecular ion peak appeared a t 
m/z 502 ( w i t h M+l and U4-2 peaks) and other s a l i e n t peaks at 
487 (M-CHg), 459 (M-OcCHg), 4 4 3 , 442 (M-CHgCOOH; base peak) , 
415 (M-CHgCHgOAc), 414 , 383, 382 (M-HSCHgCHgOAc), 367 ( 3 S 2 - C n 3 ) , 
329, 269 ( 3 8 2 - s i d e Chain) , 234, 187 , 174 (382-0^^112^) , 161 , 
159, 135 , 134, 107, 105, 95 , 9 3 , 91 and other low mass ion peaks . 
The mass spectrometry i n addi t ion t o , ani in c o n j u n c t i o n 
with o ther instrumental techniques , and chemical t rans format ions 
o f f e r s a r e l i a b l e method for d i f f e r e n t i a t i n g the i somer ic 
oompounds (CLI and CLII) and ( C L I I I and CLIV). The t a b l e - 1 
records the r e l a t i v e I n t e n s i t y o f molecular ions and the 
r e s u l t a n t ketonic ion f o r the i somer ic compounds (CLI and CLIi ) 
and (CLI I I and CLIV). From the r a t i o (between molecular ion 
and ke ton ic i o n ) , one can p l a u s i b l y conclude that the e j e c t i o n 
op HSCHgCHgOH (from CLI and CLI i ) and HSCHgCHgOAc (from CLII I 
and CLIV) a r e much more pronounced in those c a s e s (CLII and 
CLIV) where sulphur i s a x i a l l y o r i e n t e d . 
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(Cggll^QOS; base peak) 
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Table - 1 
R a t i o between molecular Ion and k e t o n l c Ion, 
1 : 2 . 6 4 
1 : 5 . 7 1 «» 
1 : 9 . 1 3 
• » 
1 :11 .2 
»» 
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R e a c t i o n o f 3 / ^ - G h l o r o c h o l e 8 t - 5 ~ e n - 7 - o n e ( L X X ) w i t h 
3 - - m e r c a p t o e t h a n o l I n t h e p r e s e n c e o f p l p e r l d l a e 
3|^-Ghlorocholest -5-en-7-one (LXX)^^ was t r e a t e d with 
?-raercaptoethanol in p r e s e n c e o f p l p e r l d l n e . The r e a c t i o n 
mixture a f t e r the usual work up and column chromatography 
over s i l i c a gel yl f l '^ed compotinds (LXXl, tJLI and CLI i ) which 
were a l s o obtained e a r l i e r In the c a s e o f ketone (LXIX) . 
(LXX) 
p - SH 
L. OH, 6 6 








( C L I I I ) 
R2-SCH2CH20AC 
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Di th io lanes 
Example of condensation of e t h a n e d l t h i o l with a 
ketone I s a method of r i n g formation " and p r o t e c t i o n under a 
v a r i e t y ' o f c o n d i t i o n s . D l t h l o l a n e s have become Important In 
Q 7 A rfc 
recent years on account of t h e i r pharmacological v a l u e s . ' 
Tsoprothlolanes and r e l a t e d compounds have been studied f o r 
the svs temat lc cont ro l o f r i c e b l a s t caused by P y r l c u l a r i a 39 oryzae and pianthoppers . ' A recent report has descr ibed 
66 
dl t h i o l a n e s as radioprot e c t a n t s . P h y s i o l o g i c a l values o f 
d l t h l o l a n e s i n s p i r e d us to undertake the s y n t h e s i s of s t e r o i d a l 
d l t h l o l a n e s . The e a s i l y a c c e s s i b l e ^ - u n s a t u r a t e d s t e r o i d a l 
ketones were prepared and sub jec ted t o reac t with 1 , 2 -
e t h a n e d l t h i o l . Several s t e r o i d a l d l t h l o l a n e s were obtained 
and t h e i r s t r u c t u r e s were e s t a b l i s h e d on the bas is of t h e i r 
s p e c t r a l p r o p e r t i e s and chemical t r a n s f o r m a t i o n s . 
React ion of c h o l e s t - 5 - e n - 7 - o n e (CLV) with 1 , 2 - e t h a n e d i t h i o l 
Choi e s t - 5 - e n - 7 - o n e (CLV)^^ was allowed to r e a c t with 
1 , 2 - e t h a n e d i t h i o l in the presence of a c e t i c ac id and DF^-
e t h e r a t e at room temperature.^ Af ter usual work up and removal 





- ^ - 7 2 5 . 2 ^GGO L-ocJt 
(CLVII) 
Charaoter lza t lon o f product (CLVl) a«» chol est -rs -en-T-one 
ethylene f l l t h i o l a n e 
Elemental a n a l y s i s of the semi sol 1 d (CLVl) corresponded 
to formula disappearance of carbonyl funct ion in 
I t s Tn spectrum and the molecular composition c l e a r l y sui^gested 
for the presence of d i t h i o l a n e r ing . The important ahsorot ion 
banris were appeared at 1645 ( C=C ) , 1435 and 1125 cm"^ 
(HgC-S-) . I t s N^ R^ spectrum showed a s i n g l e t a t ^ 5 . 3 6 f o r 
one C-6 v i n y l i c proton and another s i n g l e t i n t e g r a t i n g for 
four protons at 3 , 2 3 ( d i t h i o l a n e r i n g p r o t o n s ) . The above 
data suggested the s t r u c t u r e of(CLVl)as choles t - " ) -en-7~one 
e thylene d i t h i o l a n e . 
This s t r u c t u r e was f u r t h e r chemica l ly supported by i t s 
58 
desul f u r i z a t i o n with Raney n i c k e l , which provided c h o l e s t -
5-ene (CLVTl), m.p. 90° (reported'^'^ m.p. 8 9 , 5 - 9 1 . 2 ° ) . 
- 69 -
•Reaction of 3^-acetoxychol est- fS-en-T-one (LXIX) 
with 1 . 2 - e t h a n e d l t h l o l 
Ketone (CXIX)^^ was t r e a t e d with 1 , 2 - e t h a n e d i t h l o l In 
the manner employed e a r l i e r . Af ter usual work up and removal 
of the so lvent a s i n g l e product ( X C V I I l ) , m.p. 183-184° was 
obtained in e x c e l l e n t y i e l d (TSfo), 
AcO 
(LXIX) 








(CLVII I ) 
C h a r a c t e r i z a t i o n of the product (XCVIII) as 
3/^-acetoxycholest -5-en-7-one ethylene d i t h l o l a n e 
The compound (XCVITl) , m.p, 182-184® was c o r r e c t l y 
analysed for Cg^Hg^O^Sg k C ^ J ^ * ' ^ - 1 0 1 . 2 6 ® ) . I t s IR spectrum 
exhib i ted bands at 1735 (-OCOCH^), 1645 (C=C), 14 25 and 1235 cra"^ 
(HgC-S). The NMR spectrum displayed one-proton slng^let a t 
^5 ,63 f o r C-6 v i n y l l c proton, a broad m u l t i p l e t a t 4 . 4 5 
- 70 -
(C3CC-H; w| = 14 Hz; a x i a l ) , another four-proton s i n g l e t at 
3 . 3 8 f o r d l t h l o l a n e r i n g protons and at 2 , 0 2 s (-OCOCH^). 
These s p e c t r a l data confirmed the s t r u c t u r e of (XCVITT) as 
3/3-aGetoxychole8t-5-en-7-one e thylene d l t h l o l a n e . The 
s t r u c t u r e (JCCVIIl) was f u r t h e r confirmed by I t s desul f<ir lza-
pr Q 
t lon with Raney nickel,"^ which af forded 3 ^ - a c e t o x v c h o l e s t - 5 -
ene ( C L V I I l ) , m.p, 114^ (reported"^^ m.p, 1 1 6 ° ) , 
React ion o f S j S - c h l o r o c h o l e s t - S - e n - T - o n e (LXX) 
with l , 2 ~ e t h a n e d i t h l o l 
T 
The ketone (LXX) was allowed to r e a c t with 1 , 2 -
e t h a n e d l t h i o l in the s i m i l a r manner. F i n a l l y a s i n g l e product 






C ^ j f - " - - 2 6 ° 
(CLX) 
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C h a r a c t e r i z a t i o n of product (CLIX) as 3(^"Chlorocholest -
5 - e n - 7 - o n e e thy lene d l t h l o l a n e 
The product (CLIX) , m.p. 1 2 5 - 1 2 7 ° was analysed f o r 
CGGLL^ S^GCL (/"-Ol/p^*^ • 1 2 0 ° ; p o s i t i v e B e l l s t e l n t e s t ) . I t s 
TR spectrum showed hands at 1645 (C=C), 1430 , 1225 (TT^C~S) 
and 765 cra"^ ( C - C l ) , The NMR spectrum gave a s i n g l e t at 
^5 ,65 f o r C-6 v l n y l l c proton , a broad raultiplet centred at 
4 . 4 7 for C3-CC proton (W^ = 14 TIz; a x i a l ) and another f o u r -
proton s i n g l e t a t 3 , 4 2 f o r d l t h i o l a n e r ing p r o t o n s . The 
above data suggested t h e s t r u c t u r e f o r product (CLIX) to be 
3 ( 3 - c h l o r o c h o l e s t - 5 - e n - 7 - o n e e thy lene d l t h i o l a n e . The s t r u c t u r e 
of compound (CLIX) was f u r t h e r supported by i t s d e s u l f u r i z a t i o n 
K Q 
with Raney n i c k e l which provided 3f3-ohlorochol ( !3t-5 -ene 
(CLX), m.p. 9 5 ° (reported^® m.p. 9 6 ° ) . 
Reac t ion of c h o l e 3 t - 4 - e n - 3 - o n e (LXVII I ) with 1 . 2 - e t h a n e d i t h i o l 
77 Ketone (LXVII I ) on s i m i l a r t reatment with 1 , 2 - e t h a n e -
d i t h i o l provided a s i n g l e product (XCVI l ) , m.p. 1 0 8 - 1 1 0 ° in 
70/« y i e l d . 
(LXVI I I ) 
-SH, 
AcOU 
B P g - e t h e r a t e 
Raney Nl^  
- ^ 7 2 5 . 2 r^J; + 76' 
(CLXI) 
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C h a r a c t e r i z a t i o n o f prodvict (XGVIl) as c h o l e s t - 4 ' - e n - 3 - o n e 
e t h y l e n e d i t h i o l a n e 
Elemental a n a l y s i s o f t h e product (XCVI l ) , tn.p, 
1 0 8 - 1 1 0 ° corresponded t o formula CggH^gSg • 1 2 7 . 4 ® ) . 
The IR spectrum e x h i b i t e d bands at 1645 ( C=C ) , 1425 and 
1230 CRA"^  (H^C-S). I t s MIR spectrum displayed a s i n g l e t at 
o 5 . 5 2 f o r C-4 v i n y l I c proton and another s i n g l e t a t 3 . 3 2 f o r 
four d i t h i o l a n e pro tons . On t h e b a s i s o f t h e s e data the 
s t r u c t u r e o f product (XCVIl) was e s t a b l i s h e d as chol e 9 t - 4 - e n -
3 -one e t h y l e n e d i t h i o l a n e . T h i s s t r u c t u r e was f u r t h e r supp'orted 
by i t s d e s u l f u r i z a t i o n with Raney nickel"^® which a f f o r d e d 
c h o l e s t - 4 - e n e (CLXl ) , tn.p. 77*^ (reported^® m.p. 7 9 ° ) . 
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Experimental 
All m e l t i n g po in ts were observed on a K o f l e r apparatus 
and are uncorrec ted . I n f r a r e d (IH) s p e c t r a were obtained In 
KBr with a Perkln-Elmer 237 spectrophotometer , IR values 
are ulven In Nuclear magnetic resonance (NMR) s p e c t r a 
were run In CBCl^ on a Varlan AGO Instrument with t e t r a -
methvls i lane (TMS) as I n t e r n a l standard and i t s values are 
given in ppm(6 ) , CD curves were measured with a J a s c o 
•T^ O s p e c t r o p o l a r i m e t e r . Mass spec t ra were measured on a 
Varlan ATMS DlOO and an AIE MS-9 mass snec t rometers . The 
values (m/z) o f fragment ions from var ious compounds are 
given in parentheses which a r e the r e l a t i v e abundance (%) 
of the peatcs with respec t to base peak as 100^, Thin l a v e r 
chromatographic (TLC) p l a t e s were coated with s i l i c a gel G 
and sprayed with 20% aqueous s o l u t i o n of p e r c h l o r i c a c i d . 
Light petroleum r e f e r s to a f r a c t i o n b . p , 60-80®, Anhydrous 
sodium sulphate (NagSO^) was used as the drying agent . The 
a b b r e v i a t i o n s " S j d j t i m and br** denote " s i n g l e t , doublet , 
t r i p l e t , m u l t i p l e t and broad", r e s p e c t i v e l y . 
^ 74: ^ 
3|>>-Chlorochol e s t - S - e n e 
Fresh ly p u r i f i e d thionyl c h l o r i d e (15 ml) was added 
to c h o l e s t e r o l ( 2 0 g; 5 1 . 8 ramol) a t room temperature. A 
vig,orous r e a c t i o n ensued with the evolut ion of gaseous 
products . When the r e a c t i o n slackened the mixture was 
gently heated at a temperature of 5 0 - 6 0 ° on a water bath 
f o r 30 min, and then poured onto crushed i c e with stirrin^i, . 
The yellow s o l i d thus obtained was f i l t e r e d under suc t ion 
and washed severa l times with i c e - c o o l e d water and a i r d r i e d , 
R e c r y s t a l l l z a t i o n from acetone gave 3|3-chlorochol e s t - 5 - e n e 
( I 9 . 2 g ; 4 7 , 4 6 6 mmol), m.p, 95-96^ (reported^® m.p. 9 6 - 9 7 ° ) . 
I t gave p o s i t i v e B e i l s t e l n t e s t and a yel low colour with 
te t ran i t romethane in chloroform, 
3)3-Chioro-6-ni t rochol e s t - 5 - e n e 
To a well s t i r r e d mixture o f 3|^-chlorocholest -S-ene 
(6 <g; 1 4 , 8 mraol), g l a c i a l a c e t i c a c i d ( 5 0 ml) and n i t r i c 
acid ( 1 2 . 5 ml, s p . g r . 1 , 5 2 ) at room temperature, was added 
sodium n i t r i t e ( 1 . 8 g) gradually. A f t e r the complete addi t ion 
of sodium n i t r i t e , the mixture was f u r t h e r s t i r r e d for 1 hr . 
The content was d i lu ted by the addi t ion of water (100 ml) and 
the s t i r r i n g was continued for 10 min more. The yel lowish 
s o l i d thus separated was f i l t e r e d and a i r - d r i e d . The des i red 
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product was r e c r v s t a l l 1 zed from methanol as needles ( 3 , 6 g; 
8 . 009 mmol), m.p. 1 5 0 - 1 5 2 ° (reported^^ ra.p, 1 4 9 ° ) . 
3^-Chloro-5ft^oholestan-fi-one 
To a so lut ion o f 3 j2>-chloro-6-nl t i rocholest -5-ene 
( 3 , 0 g; 6 .674 mmol) in hot g l a c i a l a c e t i c ac id (70 ml) , 
z inc dust (6 g) was added gradual ly In small por t ions with 
constant shaking. The suspension was heated under r e f l u x 
for 4 hr and water ( 6 ml) was added at regular I n t e r v a l s 
during the course o f h e a t i n g . The hot s o l u t i o n was f i l t e r e d 
to remove unreacted z inc powder and the f i l t r a t e cooled to 
room temperature, followed by d i l u t i o n with l a r g e excess of 
i c e - c o l d water. The organic matter was ex t rac ted with e ther 
and e therea l s o l u t i o n was washed with NaHCO^  s o l u t i o n (lO<^) 
and water and dried (Na^SO^), evaporation o f the so lvent 
gave an o i l which was c r v s t a l l l z e d from methanol ( 1 . 9 g; 
4 . 5 1 8 mmol), m.p. 127-129^ (reported®^ m.p. 1 2 9 ° ) . 
3 Or, 5-Cyclo-5gir-.choi e s t a n - 6 - o n e (CXLl) 
A mixture of 3j9-chl oro-5<3^chol es tan-6 -one (2 g; 
4 . 7 56 mmol) and methanolic potash (30 ml c o n t a i n i n g 1 . 6 g 
o f KOU) was heated under r e f l u x for 1 hr and the r e a c t i o n mix-
t a r e wa? poured i n t o water . I t was e x t r a c t e d with e ther and 
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the e t h e r e a l l a y e r was washed with water severa l t imes , 
anfl furled (NagSO^), A f t e r removal of the solvent the 
cvoloketone was obtained which was c r y s t a l l i z e d from methanol 
( C X L I ) ( 1 . 2 g;3.125 mraol), m.p. 9 6 - 9 7 ° (reported^^ ra.p. 9 7 ° ) . 
S/^-Aoetoxychol e s t - 5 - e n e 
A mixture of c h o l e s t e r o l (20 5 1 , 8 mmol), f r e s h l y 
d i s t i l l e d p y r i d i n e ( 3 0 ml) and a c e t i c anhydride (20 ml) was 
heated on a steam bath f o r 2 hr. The r e s u l t i n g brown s o l u t i o n 
was poured onto crushed i c e - w a t e r mix ture with s t i r r i n g , A 
l i g h t brown s o l i d was o b t a i n e d , which was f i l t e r e d under 
s u c t i o n , washed with water u n t i l f r e e from p y r i d i n e and a i r 
dr ied . The crude product on r e c r y s t a l l i z a t i o n from acetone 
gave the pure 3/2>-acetoxychol e s t - 5 - e n e ( 1 8 g; 4 2 . 0 5 6 mmol), 
ra.p. 114 -115° ( r e p o r t ed''^ '^  m.p. 116°)o 
3/b-^cetoyyohole8t-5-en-7-one (LXIX) 
A s o l u t i o n o f t -butylchrornate /~"t-butylalcohol (60 m l ) , 
CrOg (20 g) , a c e t i c a c i d (85 ml) and a c e t i c anhydride 
(10 m was added at 0 to a s o l u t i o n o f 3/i-acetoxychol e s t -
5 -ene ( 8 g j 1 8 . 6 9 mraol) in carbon t e t r a c h l o r i d e (150 ml ) , 
a c e t i c a c i d ( 3 0 ml) and a c e t i c anhydride ( lO ml) . The c o n t e n t s 
were r e f l u x e d f o r 3 hr and then i t was washed with NaHC0„ 
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s o l u t i o n ( 5 ^ ) , water and dried (NagSO^), Evaporation of the 
solvent under reduced pressure furnished the compound (LXIX) 
as an o i l which was c r y s t a l l i z e d from methanol ( 3 . 2 g; 
7 . 2 4 mmol), m.p, 161-163° (reported^^ m.p, 1 6 4 ° ) . 
3 f i -Chlorochole3 t -5 -en-7 -one (LXX) 
A s o l u t i o n of t -buty lchromate / ~ t - b u t y l a lcohol 
(60 ml) , CrO^ ( 2 0 g ) , a c e t i c ac id (85 ml) and a c e t i c anhvdrlde 
( 1 0 ml) was added at 0° to a s o l u t i o n of S jS -oh lorocho les t -
3 - e n e ( 8 g; 19 .777 mmol) In carbon t e t r a c h l o r i d e ( l 5 0 ml) , 
a c e t i c ac id (.30 ml) and a c e t i c anhydride (10 ml) . The c o n t e n t s 
were ref luxed f o r 3 hr and then i t was washed with NaHCOg 
so lu t ion (5"^), water and dried (Na^SO^). Evaporation of the 
solvent under reduced pressure furnished the ketone (LXX) 
as an o i l , c r y s t a l l i z e d from methanol ( 3 . 3 g; 7 . 8 8 5 mmol), 
m.p. 144^ (reported^^ m.p. 144-145*^). 
Choies t -S -ene 
3|3-Chlorochol e s t - 5 - e n e ( 1 0 2 4 , 7 2 mmol) was 
dissolved in warm amyl alcohol (200 ml) and sodium metal 
(24 g) was added In small port ions to the s o l u t i o n with 
continuous s t i r r i n g over a period of 8 hr . The r e a c t i o n 
mixture was heated o c c a s i o n a l l y during the course of r e a c t i o n 
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In order to keep the sorJjum metal d i s s o l v e d . The r e a c t i o n 
mixture was poured i n t o water , a c i d i f i e d with HCl and allowed 
to stand over n i^ht , A white c r y s t a l l i n e s o l i d thus obtained 
was f i l t e r e d under s u c t i o n and washed thoroughly with water 
and a i r dr ied, R e c r y s t a l l i z a t i o n of the crude mater ia l from 
acetone gave c h o l e s t - 5 - e n e in cubes ( 7 . 2 g; 19 .459 nimol), 
m.p. 9 4 - 9 5 ° (reported^^ m.p. 3 9 . 5 - 9 1 . 2 ° ) . 
G h o l e s t - 5 - e n - 7 - o n e (CLV) 
A so lut ion of t - b u t y l chroraate /~t -buty l a lcohol 
(RO ml) , CrO^ (20 g) , a c e t i c acid (84 ml) , a c e t i c anhydride 
( 10 ml)_7®^ was added at 0° to a s o l u t i o n o f c h o l e s t - 5 - e n e 
( 8 g; 21 .62 mraol) in CCl^ (150 ml) , a c e t i c acid (.30 ml) and 
a c e t i c anhydride (lO qj^). The contents were re f luxed f o r 
1 hr and then i t was d i l u t e d with water . The organic l a y e r 
was washed with NaHCOg.solution (5''5), water and dried (Na^SO^). 
Evaporation of the so lvent under reduced pressure provided 
c h o l e s t - 5 - e n - 7 - o n e (CLV) as an o i l which was c r y s t a l l i z e d 
O T 4 
from methanol ( 3 . 1 g; 8.07.3 mmol), m.p. 130 ( repor ted 
m.p. 125-129°).V 
3fi-IIydroxy-5. 6fi-dibrorao-5(;c^-chol es tane 
To a so lut ion o f c h o l e s t e r o l (14 g; 36 .269 ramol) In 
e ther (100 ml) was added gradually the bromine s o l u t i o n 
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( 9 . 6 g in 100 ml o f j^laolal a c e t i c acid c o n t a i n i n g 1 g of 
anhydrous sodium a c e t a t e ) . The s o l i d thus obtained was 
f i l t e r e d under suct ion and washed with cold e t h e r - a c e t i c 
aoid mixture ( 3 : 7 ) . The dried dibroralde (16 g; 39 .304 mmol) 
showed m.p, 113-114° (reported^'^ m.p. 1 1 4 ° ) . 
5 , 6^-Di bromo-5Q:-c hoi es t an-3-o n e 
3^-Hydroxy-5 ,6/3-dibromo-5Qr-chol estane (10 g; 
18 .315 mmdl) was suspended in acetone (300 ml ) . The 
suspension was cooled to 0 - 5 ° . I t was s t i r r e d for 5 rain 
and to t h i s mixture J o n e s ' reagent was added dropwlse over 
a period of 20 rain at the maintained temperature o f 0 - 5 ° . 
Water (200 ml) was added and dibromoketone was f i l t e r e d 
under s u c t i o n , washed with water , methanol and a i r dried 
(9 g; 16 .544 mmol), m.p. 73 -7 5 ° (reported^^ m.p. 7 3 - 7 5 ° ) . 
C h o i e s t - 5 - e n - 3 - o n e 
To a so lut ion of 5 , b r o r a o - 5 ^ i f - c h o l e s t a n - 3 - o n e 
(5 g; 9 . 1 9 mmol) in e t h e r (lOO ml) was added g l a c i a l a c e t i c 
acid ( 2 . 5 ml; 43 .67 mraol). Zinc dust ( 7 . 5 g) was added 
in small por t ions during 30 min with continuous shaking. 
After complete a d d i t i o n , the e t h e r e a l s o l u t i o n c o n t a i n i n g 
z inc dust was f i l t e r e d , washed with water, NaHCOg s o l u t i o n 
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(5'^), water and dried (Na .SO. ) . Removal of the so lvents 
provided an o i l which was c r y s t a l l i z e d from methanol ( 3 , 3 g; 
3 .594 ramol), ra.p, 126-137° (reported^^ m.p. 129*') , 
Chole3t -4~en-3-one (LXVIIT) 
Choi est- . 'S-en-a-one (4 g; 1 0 . 4 1 6 mmol) was d isso lved 
in ethanol ( 4 0 ml) and to t h i s was added a so lu t ion of 
o x a l i c acid ( 0 , 5 g) in ethanol (5 ml ) . The r e a c t i o n mixture 
was re f luxed f o r 15 min, then allowed to stand at room 
temperature. C r y s t a l l i z a t i o n occurs a f t e r 1 hr and to ensure 
complete c r y s t a l l i z a t i o n , i t was cooled at 0 - 4 ° and then 
f i l t e r e d . The crude product was r e c r y s t a l l l z e d from methanol 
o T T 
to give the ketone (3 g; 7 . 8 1 2 ramol) m.p, 80 ( repor ted 
m.p. 8 1 - 8 2 ° ) , 
React ion of 2~m ere ap to ethanol with 3ar,5-cyolo-5(y-
c h o l e s t a n - 6 - o n e (CXLI) 
( a) In the presence of p- to luenesulphonic acid as c a t a l y s t 
3 ^ , 5 - C y c l o - 5 ^ - c h o l e s t a n - 6 - o a e (CXLl)®"^ (2 g; 
4 . 7 5 6 ramol) was dissolved in dry benzene ( 5 0 ml) , 2 -mercapto-
ethanol ( 5 . 5 7 g; 71 .29 mmol) and a few c r y s t a l s of 
p- to luenesulphonic ac id were added to i t . The mixture was 
re f luxed for 2 hr , washed with water , NaHCOg s o l u t i o n (5'^ ®), 
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water and dried (NagSO^). The residne obtained on evapora-
t ion of the solvent was chrotnatographed over s i l i c a ^el 
column, Elut lon with 11 ^ht petroleum-ether ( l 3 : l ) ^ave 
( 2 ' -hydroxythioethbxy. ) -5cr-choi es tan-6 -one (CXLII) as a non-
c r y s t a l l i z a b l e o i l ( 0 , 0 7 5 g, 0 , 1 6 2 mmol), (pound: C, 7 5 , 2 8 ; 
H, 1 0 . 9 1 , CggHgQOgS r e q u i r e s C, 7 5 . 3 2 ; H, 1 0 . 8 2 ^ ) , 
TR : S) ^ 3 4 0 0 ( - O H ) , 1 7 3 5 ( C = 0 ) and 1 2 2 5 cra"^ ( H _ C - S - ) . 
v uV8lX iw 
NKIR : 6 3 , 7 s (2H, -OCH^), 2.8m (3H, C30C-H and -SCH,) , 0 , 9 1 , 
0 , 8 1 and 0,67(methyl pro tons ) . 
Continued e lut lon with l i g h t p e t r o l eum-ether ( l O s l ) 
provided 3p-( 2 ' - th lohydroethoxy) - ( 6S) , 6 ,6 -oxyethyl eneth lo -
'^Or-chol estane (CXLIII) as an o i l ( 0 . 0 5 g; 0 .0957 mrool). 
(Pound: C, 7 1 . 3 2 ; H, 1 0 . 2 5 . ^eq^^i^es C, 7 1 . 2 6 ; 
H, 1 0 . 3 4 ^ ) , 
IR i ^ max, 1225 (H^C-S-) and 1050 cra"^ ( o x a t h l o l a n e rin^i,). 
NMR s <$4. 27m (5H, CSOO-H. and 2 x -OCH„) , 2,9ra (4H, 2 x -SCH_) , 
0 . 9 3 , 0 .83 and 0 . 7 0 (methyl p r o t o n s ) . 
MS : Mt -522 ( 2 5 . 0 ; Cg^H^^OgS^), m/z 507 ( 2 . 2 l ) , 489 ( 5 . 8 8 ) , 
462 ( 4 2 . 1 9 ) , 445 ( 2 1 . 3 2 ) , 444 ( 2 2 . 7 9 ) , 385 ( 2 7 . 9 4 ) , 
384 ( 1 0 0 ; C^^H^^O), 383 ( 5 7 . 3 5 ) , 369 ( 2 0 . 5 9 ) , 367 
( 3 0 . 8 8 ) , 366 ( 5 . 8 8 ) , 356 ( 3 . 6 8 ) , 331 ( l 7 . 6 5 ) , 307 
( 2 7 . 2 ) , 271 ( 5 . 1 5 ) , 247 ( 5 . 1 5 ) , 244 ( S . l ) , 243 ( S . O ) , 
173 ( 6 . 6 2 ) , 136 ( 6 . 6 2 ) , 123 ( 5 . 1 5 ) , 122 ( 2 . 2 l ) , 
121 ( 2 . 2 1 ) , 109 ( 4 . 4 1 ) , 107 ( 2.2l), 95 ( 1 3 . 9 2 ) , 9 3 ( 2.2l). 
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Further e lut lon with l i g h t petroleum-ether ( S s l ) 
gave -thiohyf1roethoxy)-r)Qr-chol es tan-6-one (CXLTV) as 
a n o n c r y s t a l l i z a b l e o i l ( 0 , 0 6 g; 0 , 1 3 mmol). (Pound: C, 7 5 . 2 8 ; 
II, 1 0 . 8 6 . C29HgQ02S requires C, 7 5 . 3 2 ; H, 10.82'/®). 
IR s^max . 1725 (C=0) and 1230 cm"^ (H^C-S-), 
NMR ; 5 4 . 0 5 br,iD ( iH, CSCC-H; = 16 Hz; a x i a l ) , 3 . 6 t (2H, 
-OCir) , 2 . 9 5 t (2H, -SCH„), 0 . 9 5 , 0 . 8 5 and 0 . 7 1 (methvl p r o t o n s ) . 
E lut ion with l i g h t petroleum-ether ( 5 : l ) provideil 
3f3)-to<?yl-(6R) , 6, 6-oxyethyl enethio-50i'-chol estane (CXLV) which 
nas r e c r y s t a l l i z e d from l i g h t petroleum ( 0 . 0 4 g; 0.065 mmol), 
m.p. (Found: C, 7 0 , 1 8 ; U, 1 0 . 0 4 . ^35^56^4^2 ^^^uires 
G, 7 0 . 1 3 ; II, 9 .90%). 
TR : ^ m a x . 1590 (conjugated double bond), 14 20, 1225 (UpC-S-) 
and 1080 cra"^ ( o x a t h i o l a n e r i n g ) . 
NIIR 6 7 ,8d (2H, aromatic ortho) , 7 ,4d (2H, aromatic meta) , 
4.28m (iTI, C30C-U; = 17 Hz; a x i a l ) , 3 , 8 4 t d i s t o r t e d 
(211, - 0 0 ^ 2 ) , 2 . 7 5 t (2H, -SCHg), 2 .468 (3H, Ph-CHg) , 
0 . 9 2 , 0 . 8 3 and 0 ,67 (methvl pro tons ) . 
MS : ra/z 598 ( 1 . 8 ) , 556 ( 1 . 8 ) , 385 (I6.O7), 384 (lOO; C^^H^^O), 
383 ( 3 3 . 9 3 ) , 370 ( 6 4 . 2 8 ) , 369 ( 6 7 , 8 6 ) , 367 ( 2 1 . 4 3 ) , 
366 ( 6 4 . 2 8 ) , 356 ( 7 1 . 4 3 ) , 331 ( 4 . 4 6 ) , 307 ( 4 . 4 6 ) , 271 
( 1 6 . 0 7 ) , 247 (17,86), 244 ( 7 , 1 4 ) , 243 ( l2 .0 ) , 231 ( 5 . 3 6 ) , 
229 ( 2 6 . 7 8 ) , 172 ( 6 8 . 7 5 ) , 161 ( 2 1 . 4 3 ) , 137 ( 2 6 . 7 8 ) , 
136 ( 7 6 . 7 8 ) , 123 ( 3 0 . 3 6 ) , 122 ( 2 8 , 5 7 ) , 121 ( 5 3 . 5 7 ) , 
120 ( 2 4 . 1 1 ) , 108 ( 3 3 . 9 3 ) , 107 ( 4 2 . 8 6 ) , 95 ( 2 1 . 4 3 ) , 
93 ( 8 , 9 3 ) , 91 ( 6 2 . 5 ) . 
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Further e l u t l o n with e ther gave 5 - ( 3 ' - h y d r o x y t h l o -
ethoxv)-SOC-chol e s t a n - 6 - o n e (CXLVI) as an o i l ( 0 . 0 4 5 g; 
0 .0974 mmol). (Pound; C, 7 5 . 3 0 ; H, 1 0 . 8 5 . r e q u i r e s 
C, 7 5 . 3 2 ; H, 1 0 . 8 2 ' i ) . 
IR : -0 max, 3350 (-OH), 1735 (C=0) and 1225 cra"^ (HgC-S-) . 
NMR J S 3 , 6 7 t (2H, -OCHg), 2 . 8 3 t (2H, -SCH^), 0 . 9 3 , 0 . 8 5 and 
0 , 7 0 (methyl p r o t o n s ) , 
4 c e t y l a t l o n of compounds (CXLII) and (CXLVI) 
The compound (CXLII) ( 0 , 0 5 g; 0 . 1 0 8 mmol) was t r e a t e d 
with pyr idine ( l . 5 ml) and a c e t i c anhydride ( 0 . 5 ml) at room 
temperature f o r 5 hr. Af ter usual wort up, i t provided 
- a c e t o x y t h l o e t h o x y ) - 5 o o c h o l es tan-6 -one (CXLVIl) as a 
n o n c r y s t a l l l z a h l e o i l ( 0 . 0 3 g; 0 ,0595 mmol), (Found; C, 73.87^ 
II, 1 0 . 2 5 . Cg^Hg^OgS r e q u i r e s C, 7 3 . 8 1 ; H, 10.31 '^) . 
TR : "y) max. 1740 (-OCOCn^), 1730 (C=0) and 1225 (h^C-S-) 
m n : (2H, AcO-GH^), 2.86m (3H, C3a;-H and -SCTT^) , 2 . 0 5 s 
(3H, -OCOCH^), 0 . 9 6 , 0 . 8 6 and 0 . 7 1 (methvl pr o ton s ) . 
•similar treatment of CXLVI ( 0 , 0 3 g; 0 . 0 6 5 mmol) with 
Py/ACgO yielded 5 - ( 2 ' -acetoxvthloethoxy) -5a>-chol es tan-6-one 
(CXLVIII) as a n o n c r y s t a l l i z a b l e o i l ( 0 . 0 2 g; 0 . 0396 mmol). 
(Found: C, 7 3 , 8 8 ; II, 1 0 , 2 6 , Cg^Hg^O^S r e q u i r e s C, 7 3 . 8 1 ; 
II, 1 0 . 3 K ) . 
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IR : ^ max. 1740 (-OCOCHg), 1730 (C=0) , 1230 (HgC-S-) and 
1030 ( C - 0 ) , 
NMR : S ^ , 2 t (2n , AcO-CTI^), 2 . 8 3 t (211, -SCII^) , 2 . 0 5 s (311, -OCOCH )^ , 
1 .18 (ClO-CHg), 0 . 7 3 ( c i3 -CHg) , 0 . 9 6 and 0 . 8 6 ( remaining 
methyl p r o t o n s ) . 
( b ) In the presence of BF^-e thera te as c a t a l y s t 
6 T 
The ketone (CXLI ) " ' ( 2 g; 4 . 7 5 6 raraol) In a c e t i c acid 
(25 ml) was t reated with 2-raercaptoethanol ( 3 . 5 g; 4 4 . 8 7 mmol) 
using^ BFg-e thera te ( 1 . 5 ml) as c a t a l y s t a t room temperature 
f o r 30 mln. Af ter completion of r e a c t i o n , methanol (lO ml) 
was added and extrac ted with e t h e r . The o i l y res idue obtained 
a f t e r removal of the so lvent was sub jec ted to column chromato-
graphy over s i l i c a g e l . E lu t lon with l i g h t petro leum-ether 
( 1 0 : 1 ) afforded a n o n - c r y s t a l l i z a b l e o i l ( 0 . 0 6 g; 0 .115 raraol) 
which was found i d e n t i c a l with 3^-( 2 ' - t h i o h y d r o e t h o x y ) - ( 6 S ) , 
6 ,6 -oxyethyleneth io -5 ( : f - cho les tane (CXLIII ) (TLC, IR, NMR, Mass) . 
Continued e l u t l o n with l i g h t petroleum-ether ( l : l ) 
gave 3/3- (2 ' -hydroxythioethoxy)- (6R) , 6 , 6 -oxyethyl ene th lo -
Sor-c hoi estane (CJCLIX) which was r e c r y s t a l l i z e d from l i g h t 
petroleum ( 0 . 2 g; 0 . 3 8 3 raraol), ra.p. 110° . (Pound: C, 7 1 . 3 2 ; 
T T , 1 0 . 2 5 . rer|uires C, 7 1 . 2 6 ; H, 1 0 . 3 4 ^ ) . 
in : max. 3200 ( - 0 H ) , 1230 (HgC-S-) and 1035 cra"^ 




^3c62m ( 5 n , CSOC-H & 2 x -OCH^) , 2.8m (4TT, 2 x -SCH^) , 
1 , 0 6 , 0 . 9 3 , 0 . 8 3 and 0 . 6 8 (methyl p r o t o n s ) . 
MT 522 ( 7 7 . 1 4 ; Cg^TI^^O^Sg), m/z 507 ( 6 5 . 7 t ) , 462 
( 2 1 o 4 3 ) , 447 ( 8 7 . 1 4 ) , 446 ( 4 1 . 4 3 ) , 445 ( 5 . 7 l ) , 444 ( 1 0 0 ; 
GggH^gOS), 430 ( 2 8 . 5 7 ) , 429 ( 8 0 . O ) , 385 ( l 2 . 8 7 ) , 
384 ( 7 . 1 4 ) , 370 ( 1 4 . 2 8 ) , 369 ( 4 2 . 8 6 ) , 367 ( 1 1 . 4 3 ) , 
366 ( 4 . 2 8 ) , 356 ( 5 . 7 1 ) , 331 ( 4 . 2 8 ) , 307 ( 4 . 2 8 ) , 
271 ( 5 . 7 1 ) , 247 ( 1 1 . 4 3 ) , 136 ( 5 . 7 l ) , 123 ( 5 . 7 l ) , 122 
( 4 . 2 8 ) , 121 ( 4 . 2 8 ) , 109 ( 8 . 5 7 ) , 107 ( 7 . 1 4 ) , 105 ( 8 . 5 7 ) , 
97 ( 5 . 7 1 ) , 95 ( 1 9 . 1 4 ) , 93 ( 4 . 2 8 ) , 91 ( 4 . 2 8 ) . 
Further e l u t l o n with e ther y ie lded a n o n - c r y s t a l l i z a b l e 
o i l ( 0 . 0 8 g; 0 . 1 5 3 mmol) Avhich was found i d e n t i c a l (TLC, IR, 
NMR) ^vith 5 - (2 '~hydroxyth ioe thoxy) -5oc -choles tan-6 -one (CXLVl). 
A c e t y l a t i o n of compound (CXLIX) 
Aoetylat lon o f (CXLIX)(0-O5g; 0 . 0 9 6 mmol) ( Py/Ac^o) 
afforded 3(2>-( 2 ' - a c e t o x y t h l o e t h o x y ) - ( 6R) , 6 , 6 -oxyethyl e n e t h i o -
5cr-cholestane (CL) as a n o n - c r v s t a l l i z a b l e o i l ( 0 . 0 3 g; 
0 . 0 5 3 mmol). (Founds C, 7 0 . 1 8 ; H, 1 0 . 0 3 . <^33^56^3^2 r e q u i r e s 
0 , 7 0 . 2 1 ; H, 9.93fo). 
TU : max. 1740 (-OCOCTI^), 1230 (lI^C-S) and 1040 
( o x a t h l o l a n e r i n g ) . 
- 3 6 -
NMR : (2H, AcO-CH^), 3 . 6 t d i s t o r t e d (211, -OCH^) , 
2.75m ( 5H, C30C-!] and 2 x -SCU^), 2 . 0 1 s (.311, -OCOClIg) , 
1 . 0 2 ( c i o - c n ^ ) , 0.r,7 (C13-C1T^), O.QO and O.St 
( remalning methyl p r o t o n s ) . 
Reaction of 3(^-aoetoxvGhole3t-°>-en-7-one (LXTX) 
with 2-niercaptoethanol in the presence of p i p e r l d l n e 
71 
\ s o l u t i o n of 3 ^ - a o e t o x v c h o l e s t - 5 - e n - 7 - o n e (LXTX) 
g; 5 . 6 5 6 mraol) in benzene (75 ml) was re f luxed with 
2-niercaptoethanol ( 2 . 5 g; 3 1 . 9 9 8 rainol) and p i p e r l d l n e ( 3 ml) 
f o r 5 hr and then allowed to stand for 20 hr a t room tempera-
ture . The r e a c t i o n mixture was d i luted with water and 
ex t rac ted with e t h e r . The e t h e r e a l l a y e r was washed s u c c e s -
s i v e l y with water , d i l . IlCl and water, and dried (NagSO^). 
Uemoval of the so lvent gave an o i l which was chromato^raphed 
over s i l i c a g e l . The e l u t i o n with l i g h t pe t ro leum-e ther 
( I 8 : i ) af forded c h o l e s t a - 3 , 5 - d i e n - 7 - o n e (LXXI) , r e c r y s t a l l i z e d 
O 7 
from ethanol ( O . l g; 0 , 2 6 2 mraol), m.p. 116 ( r e p o r t e d " 
m.p. 118^) , Continued e l u t i o n with l i g h t pe t ro leum-e ther 
(5:1) furnished 3 ^ - ( 2 ' - h v d r o x y t h i o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e 
(CLT), r e c r y s t a l l i z e d from l i g h t petroleum ( 1 . 0 5 g; 2 . 2 8 2 ramol), 
m.p. 1 1 0 - 1 1 1 ° . (Pound: C, 7 5 . 6 8 ; H, 10.44o Cggll^gO^S r e q u i r e s 
C, 75 . 65 ; H, 10.43?^). 
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I R :->[)max. 3 4 0 0 ( - O H ) , 1 6 6 5 ( C = C - C = 0 ) , 1 2 2 5 ( H G C - S - ) and 
1 0 6 0 CM"^ ( C - 0 ) . 
NMR i ^ 5 . 5 6 8 (IH, C6-H), 3 . 6 2 t s p l l t t e d (2H, -OCHg)• 2 .98br ,m 
( IH, CaoC-H; \t| = 14 Hz; a x i a l ) , 2 , 6 8 t (2H, -SCU^) , 
0 . 9 0 , 0 . 8 0 , and 0 . 6 7 (methyl p r o t o n s ) . 
MS ; U* 460 ( 3 7 . 9 4 ; CggH^gOgS), m/z 445 ( 4 . 3 4 ) , 384 ( 3 3 . 3 3 ) , 
383 ( 9 3 . 9 4 ) , 382 (lOO; C^^H^g®^ ' ( 4 1 . 7 3 ) , 341 ( l l . l l ) , 
275 ( 1 4 . 9 ) , 269 ( 2 0 . 5 9 ) , 25 2 ( 1 7 . 6 1 ) , 229 ( l 2 . 2 ) , 
227 ( 1 0 . 8 4 ) , 187 ( 3 6 . O ) , 175 ( 3 2 . 5 2 ) , 174 ( 8 5 . 7 3 ) , 
173 ( 1 5 . 4 5 ) , 161 ( 5 2 o 3 ) , 159 ( 2 3 . 3 ) , 147 ( 1 3 . 0 ) , 
135 ( 2 4 . 4 ) , 134 ( 2 8 . 4 5 ) , 121 ( 1 6 . 2 9 ) , 119 ( l 6 . 0 ) , 
109 ( 1 5 . 7 2 ) , 107 ( 2 9 . 2 7 ) , 105 ( l 9 . 5 l ) , 95 ( 2 3 . 8 5 ) , 
93 ( 2 6 . 0 ) , 91 ( 2 6 . 2 9 ) . 
Further e lu t lon with l i g h t pe t ro leum-ether ( 2 : 1 ) 
provided 3cc-( 2 * - h y d r o x y t h i o e t h o s y ) c h o l e s t - 5 - e n - 7 - o n e ( C L I i ) , 
r e c r y s t a l l i z e d from l i g h t petroleum ( 0 . 9 g; 1 . 9 5 6 mmol), 
m.p. 1 3 3 - 1 3 4 ° . (Found; C, 7 5 . 6 7 ; H, 1 0 . 4 5 . CggH^gOgS 
r e q u i r e s C, 7 5 . 6 5 ; H, 10 .43%) . 
IR ; -Omax. 3360 ( - 0 H ) , 1660 (C=C-C=0), 1230 (n^C-S-) 
and 1030 cm"^ ( C - 0 ) . 
NMR I ^ 5 . 6 2 s (IH, C6-H), 3 . 6 8 t s p l l t t e d (2H, -OCHg), 3.32ra 
(IH, csp-n ; ^ 1 = 6 Hz; e q u a t o r i a l ) , 2 . 5 2 t (2H, -SCHg), 
0 . 9 0 , 0 . 8 0 and 0 . 6 7 (methyl p r o t o n s ) . 
- S8 -
MS : Mt 460 ( l 7 o 5 ; Cgg^^gO^S) , mfr 445 ( 5 , 0 ) , 4,10 ( . 2 2 , 5 ) , 
385 ( 1 5 . 0 ) , 384 ( 5 7 . 5 ) , 383 ( 8 5 . 0 ) , 38? (lOO; » 
368 (•?2.5) , 367 ( 7 0 . 0 ) , 341 ( l 2 . 5 ) , 275 ( 1 0 , 0 ) , 
269 ( 2 5 . 0 ) , 252 ( 1 0 . 0 ) , 229 ( l 2 . 5 ) , 227 ( l 5 . 0 ) , 1S7 
( 4 0 . 0 ) , 175 ( 3 0 . 0 ) , 174 ( 9 0 . 0 ) ^ 1 7 3 ( 2 0 . O ) , 161 ( 5 5 . 0 ) , 
1 5 9 ( 3 5 . 0 ) , 147 ( 1 5 . 0 ) , 135 ( 2 2 . 5 ) , 134 ( 2 5 . 0 ) , 121 
( 1 7 . 5 ) , 119 ( 1 7 . 5 ) , 109 ( 2 0 . 0 ) , 107 ( 3 2 . 5 ) , 105 ( 9 0 . 0 ) , 
97 ( 1 5 . 0 ) , 95 ( 2 7 . 5 ) , 93 ( 3 0 . 0 ) , 91 ( 3 9 . 5 ) . 
A c e t y l a t l o n of (CLi) and ( C L I I ) 
The compound (CLi) ( O . l g; 0 . 2 1 7 mmol) on a c e t y l a t l o n 
wi th a mixture o f p y r i d i n e ( 0 . 6 ml) and a c e t i c anhydride 
(0,4 ml) provided 3/2>-( T - a c e t o x v t h l o e t h o x y ) chol e s t - 5 - e n - 7 -
one ( G L U T ) , r e c r y s t a l l l z e d from methanol (O.O8 g; 0 . 1 5 9 mmol), 
m.p. 9 0 - 9 1 ° . (Found: C, 7 4 . 1 3 ; H, 9 . 9 8 . C^ ^^ H Q^O^ S reqni i fes 
C, 7 4 . 1 0 ; H, 9.96'^»). 
TTl : 9 max. 1740 (-OCOCH3), 1665 (G=C-C=0), 1235 (iT^O-S-) 
and 1030 cm~^ (C-O) . 
NMR : S 5 . 7 8 s ( IH, C6-H) , 4 . 3 7 t (211, AcO-CHg) , 2.82m (311, 
C30C-n and -SCIT^) , 2 . 0 8 s (3H, -OCOCITg) , 0 . 9 2, 0 . 8 2 and 
0 . 6 9 (methyl p r o t o n s ) . 
MS : Mt 5 0 2 ( 8 . 5 4 ; m/z 487 ( 3 . 0 5 ) , 4 4 4 ( 1 2 . 2 ) , 
443 ( 3 7 . 8 ) , 442 ( 100 ; C^qH^QOS) , 415 (3.66), 4 14 ( 4 . 2 7 ) , 
384 ( 2 6 . 8 3 ) , 333 ( 9 3 . 9 ) , 332 ( 7 8 . 6 6 ) , 367 ( 2 1 . 9 5 ) , 
- 8 9 -
329 ( 7 . 9 3 ) , 275 (8 . '>4 ) , 269 ( 1 0 . 9 7 ) , 234 ( J 2 . 2 ) , 
229 ( 7 . 9 3 ) , 187 ( 1 5 . 8 5 ) , 175 ( 1 5 . 8 5 ) , 174 ( 2 8 . 0 5 > , 
161 ( 2 4 . 4 ) , 159 ( 1 0 . 3 6 ) , 135 ( l 1 . 5 8 ) , 134 ( l 2 . ? ) , 
109 ( 7 . 3 2 ) , 107 ( 1 4 , 6 3 ) , 105 ( S . 5 4 ) , 95 ( 1 0 . 9 7 ) , 
93 ( 1 2 . 8 ) , 91 ( 1 3 . 4 1 ) . 
On s i m i l a r treatment with Ac20/Py, the compound ( C L I i ) 
( 0 . 1 g; 0 .217 mraol) provided 30C--( 2 ' - a c e t o x y t h l oethoxv)chol e s t -
5 - e n - 7 - o n e (CLIV), r e c r y s t a l l l z e d from methanol ( 0 . 0 7 5 g; 
0 . 149 mmol), m.p. 8 3 - 8 4 ° . (Found: C, 7 4 . 1 2 ; H, 9 . 9 7 . C^ l^I^QOgS 
r e q u i r e s C, 7 4 . 1 0 ; H, 9.96"^). 
IR : -Omax. 1735 (-OCOCHg), 1655 (C=C-C=0), 1230 (H^C-S-) 
and 1020 ( C - 0 ) . 
NVIR : 5 . 7 7 s ( IH, C6-H), 4 . 3 6 t (2H, AcO-CHg) , 3.61m ( IH, C3|3-H; 
w| = 6 Hz; e q u a t o r i a l ) , 2 . 7 4 t (2H, -SCIIg) , 2 . 0 9 s 
(3H, -OCOCHg), 0 . 9 2 , 0 . 8 2 and 0 . 6 8 (methyl p r o t o n s ) , 
MS : Mt 502 ( 8 . 3 3 ; Cg^H^QOgS), m/z 487 ( 8 . 3 3 ) , 444 ( 1 3 . 3 3 ) , 
443 ( 3 3 . 3 3 ) , 442 (lOO; C^gH^gOS), 415 ( 5 . 0 ) , 414 ( 6 . 6 6 ) , 
384 ( 1 5 . 0 ) , 383 ( 6 0 . 0 ) , 382 ( 9 3 . 3 3 ) , 368 ( ? 3 . 3 3 ) , 
367 ( 7 0 . 0 ) , 329 ( 6 . 6 6 ) , 275 ( 8 . 3 3 ) , 269 ( 2 0 . 0 ) , 234 
( 1 5 . 0 ) , 229 ( 1 0 . 0 ) , 227 ( 1 1 . 6 6 ) , 187 ( 3 0 . 0 ) , 175 ( 2 6 . 6 6 ) , 
174 ( 8 0 . 0 ) , 173 ( 1 6 . 6 6 ) , 161 ( 4 0 . o ) , 159 ( 2 0 . 0 ) , 
135 ( 1 6 . 6 6 ) , 134 ( 1 6 . 6 6 ) , 109 ( 1 0 . O ) , 107 ( 1 8 . 3 3 ) , 
105 ( 1 3 . 3 3 ) , 95 ( 1 6 . 6 6 ) , 93 ( 1 8 . 8 3 ) , 91 ( 1 8 . 3 3 ) . 
- 9 0 -
React ion of .3/g>-chlorochol egt-S-en-T^one (LXX) with 
2-mercaptoethanol In the presence of p l p e r l d l n e 
3/2.-Chloroehole9t-5-en-7-one (LXX)^^ ( 2 . 5 g; 
fS.974 mmol) on s i m i l a r trentment with 2-mercaptoethanol 
( 2 . 5 g; 31 .998 mmol) and p l p e r l d l n e ( 3 ml) af forded compotmdg 
(LXXI) ( 0 . 0 8 g; 0.O09 mraol), (CLi) ( 1 . 1 5 g; 2 .5 mmol) and 
(CLIT) ( 0 . 9 5 g; 2 .065 mmol) which were obtained e a r l i e r In 
the c a s e o f ketone (LXTX). 
React ion of c h o l e s t - S - e n - T - o n e (CLV) with 
1 , 2 - e t h a n e d l t h i o l , usinju. B F g - e t h e r a t e as c a t a l y s t 
A so lu t ion of c h o l e s t - 5 - e n - 7 - o n e (CLV)'^^ ( 2 . 0 g; 
5 . 2 0 8 mmol) In a c e t i c acid ( 6 0 ml) was t r e a t e d with 1 , 2 -
ethanedl t h i o l ( 0 . 9 8 g; 1 0 . 4 1 6 mmol) and f r e s h l y d i s t i l l e d 
B P g - e t h e r a t e ( 2 ml), and allowed to stand a t room temperature 
for 1 hr . The s o l u t i o n was d i l u t e d with methanol (10 ml) , 
poured Into water and e x t r a c t e d with e t h e r . The e t h e r e a l 
l a y e r was washed s u c c e s s i v e l y with water , NaHCOg s o l u t i o n 
(5*^) and water, and dried (NagSO^). Removal of the solvent 
yie lded chol e s t - 5 - e n - 7 - o n e e thylene d l t h l o l a n e (CLVl) as 
a n o n - c r y s t a l l I z a b l e semiso l id ( l , 6 g; 3 . 4 7 8 mmol), (Found: 
C, 7 5 . 5 8 ; H, 1 0 . 4 0 . CggH^gSg r e q u i r e s C, 7 5 . 6 5 ; H, 10.43'?;). 
IR : >)max. 1645 ( C=C ) , I435 and 1225 cm'^ (HgC-S-) . 
- 91 -
NMR : ^ 5 , 3 6 8 ( iH, C6-H), 3 .238 (4H, -SCH2CH2S~), 0 . 9 6 
(ClO-CHg), 0 . 69 (C13-CHg), 0 . 9 0 and 0 . 8 0 ( re iaa in in^ 
methyl p r o t o n s ) , 
Desul f i i r i z a t l o n of compound CLVI 
Th6 d i t h l o l a n e (CLVl) ( 0 . 4 g; 0 . 8 7 ramol) In a b s o l u t e 
ethanol (300 ml) was t r e a t e d with Raney n i c k e l (4 , and 
the r e a c t i o n mixture was ret luxed for 20 hr . The suspension 
was f i l t e r e d and the f i l t r a t e evaporated to dryness. The 
compound (CLVIl) thus obtained was r e c r y s t a l l l z e d from 
o 74 
acetone (O.lfSg; 0 .405 mmol), m.p. 90 -91 ( r e p o r t e d m.p. 
8 9 . 5 - 9 1 . 2 ° ) , ^^^' 'This product was found i d e n t i c a l 
with c h o l e s t - 5 - e n e ( C L X V H l ) o 
React ion of 3^-'acetoxychol e s t - 5 - e n ~ 7 - o n e (LXIX) with 
1 ,2- 'ethanedl thio^ ,u3lnfc BF j ' - e thera t e as c a t a l y s t 
3/3-Acetoxycholest-5-en-7-one (LXIX) ( 2 . 0 g; 4 . 5 2 5 mmol) 
on s i m i l a r treatmeJit with 1 , 2 - e t h a n e d i t h l o l ( 0 . 8 5 2 g; 9 , 0 5 ramol) 
and a f t e r usual worlc up afforded 3(2)-acetoxycholest-5-en-7~one 
e thylene d i t h l o l a n e ( X C V I I l ) , r e c r y s t a l l i z e d from a c e t o n l t r l l e 
( 1 , 7 5 g; 3 ,378 mmol), m.p. 182 -184° , (Found: C, 7 1 , 7 4 ; H, 9 . 6 0 , 
''^fiwi^es 7 1 , 8 1 ; H, 9.65<^), 
- 92 -
IR : ^ m a x . 1735 (-OCOCHg), 164 5 ( C=C ) , 14 25 and 1235 cni"^ 
(HgC-S-) . 
NMR : 63s ( IH, C6-H), 4 .45br ,m (IH, CSCtVHj = 14 Hz; 
mm ^ 
a x i a l ) , 3 . 3 8 8 (411, 2 x -SCH^), 2 , 0 2 s (3H, -OCOCHg) , 
1 . 0 6 (ClO-CHg), 0 . 6 7 (C13-CHg), 0 . 9 7 and 0 .87 ( remaining 
methyl p r o t o n s ) . C " 1 0 1 . 2 6 ° . 
Desul f u r i z a t i o n of cotnpound(xCVIIl) 
The d l t h i o l a n e (XCVIII) ( 0 . 5 g; 0 . 9 6 5 ramol) on s i m i l a r 
t reatraai t with Raney n i c k e l (5 fj) afforded 3^-acetoxychol e s t -
5-ene (CLVII l ) ( 0 . 2 g; 0 , 4 6 7 mmol), to.p. I I 4 ' ' (reported"'^^'' 
m . p . l i 6 ° ) , C ^ J I ^ ' ^ - 4 8 ° . 
React ion of 3^'-chloroeholest~5-en-7--one (LXX) with 
1 , 2-'ethanedl t h i o l , using. BFg-e.therate as c a t a l y s t 
The ketone (LXX)^'^ ( 2 . 0 g; 4 . 7 7 9 mmol) was s i m i l a r l y 
t rea ted with 1 , 2 - e t h a n e d j t h i o l ( 0 , 9 0 g; 9 . 5 5 8 ramol) in the 
presence o f B P g - e t h e r a t e . A f t e r usual work up and r e c r y s t a l i -
z a t i o n from a c e t o n l t r i l e, 3y6-chlorochol e s t - 5 - e n - 7 - o n e ethylene 
d i t h i o l a n e (CLIX) ( 1 . 7 g; 3 . 4 3 8 mmol), m.p. 125-127° was 
obtained. (Found; C, 70 . 29; II, 9 . 4 5 . C^gH^^SgCl ret iuires 
C, 7 0 . 3 7 ; H, 9 .50%) . 
in : >)raax. 1645 ( C=C ) , 1430, 1230 (h^C-S-) and 
765 cm""^  ( C - C I ) . 
- 9 3 -
NMR : 65s ( IH, C^-TT), 4 .47br,ra ( i n , CSOr-H; - 14 TIz; 
a x i a l ) , 3,4:2s (411, 2 x -SCfl ) , l .OS (ClO-CJL) , 
0 , 7 4 (C13-CHg), 0 .97 and 0 ,37 (reraainlnu methvl protons) 
Desul fu r l z a t i o n o f compound. GLIX 
The d i t h l o l a n e (CLIX) ( 0 . 5 g; 1 . 0 1 1 mraol) on d e s u l -
f u r l z a t i o n with Raney n icke l (5 g) provided 3 ^ - c h l o r o c h o i e s t -
5 - e n e ( C L X ) , ( 0 , 1 9 5 g; 0 . 4 8 2 raraol), ra.p, 95° (reported^® 
m.p, 9 6 ° ) . 
Reaction of chol est~4-en-3~one (LXVII I ) with 1 , 2 - e t h a n e d i t h l o l 
tn t h e presence o f B F j - e t h e r a t e as c a t a l y s t 
C h o l e g t - 4 - e n - 3 - o n e (LXVIIl)^^ ( 2 . 0 g; 5 , 2 0 8 mmol) 
on s i m i l a r treatment with 1 , 2 - e t h a n e d l t h i o l ( 0 , 9 8 g ; 10 ,416 mraol) 
gave ohol e s t - 4 - e n - 3 - o n e e thylene d i t h i o l a n e (XCVIl) ( 1 , 5 5 g; 
3 ,369 mraol), m.p. ios-tio", (Pound: C, 7 5 . 5 7 ; H, 1 0 , 3 9 , 
CggH^gSg r e q u i r e s C, 7 5 , 6 5 ; n , 10.43'^) . 
TTl i ))max, 1645 ( C=C ) , 1425 and 1230 (HgC-S-) . 
NMR : ^ 5 . 5 2 s ( IH, C4-H), 3 . 2 s (4H, 2 x -SCH,) , 1 . 0 2 (ClO-CHg), 
0 , 6 7 (C13-GHg), 0 . 9 5 and 0 . 8 4 ( remaining methyl protons) , 
C O c j f * ^ ^ 1 2 7 , 4 ° , 
- 94 -
Desul f u r l z a t I o n of compound, XCVII 
D l t h l o l a n e , XCVII ( 0 . 4 g; 0 . 869 ramol) on s i m i l a r 
treatment with Raney n i c k e l (4 g) afforded chol e s t - 4 - e n e 
(CLXI) ( 0 . 1 5 5 g; 0 ,419 mmol), m.p, 77° (reported"^® m.p. 7 9 ° ) . 
- 95 -
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Lead tetra acetate (LTA) has been proved a useful and 
versatile reagent throuijhout organic chemistry, and many-
Interesting results of its reaction with wide v a r i e t y of 
organic substrates have been observed,^ In addition to Its 
utility in cleaving dlols and In oxidising alcohols to 
aldehydes, lead (iv) acetate cem be used to introduce methyl 
or acetoxy groups into suitable activated positions In organic 
2—8 
compounds. More recently. It has been found that 1,2-
dloxiraes could be dehydrogenated and cyclised to form Q 
furoxane derivatives. In the last few years the workers 
have been interested in the reaction of lead (iv) acetate, 
particularly those with olefins and oximes,^^ 
Lead (iv) acetate reacts with 1,2-diols to form 
carbonyl compounds. The reaction has been formulated as 
passing through cyclic ester, as intermediate. 
I I I I Pb(OAc). 
- C = C - - c - C - « c T c -
( -2 CH„COOH / \ 
Pb 
AoO ^ O A c 
J^C a 0 0 = C ^ P b ( O A o ) 2 
- 101 -
Lead ( IV) a c e t a t e r e a d i l y a t t a c k s the compounds which have 
-OH, -NHR, C=0, amines or ac ids on two ad jacent carbons . 
OH NHR OH 
I I I 





C- , -C — COOH 
Pb(OAc)^ has been used in var ious ways to c l e a v e 
a c i d s . The carboxyl io j^roup i s replaced by h a l i d e or acetoxy 
group with Pb(OAc)^, The mechanism i s probably analoj^ous 
to that f o r glycol c leavage* 
O 
)CH - COOH • PbCOAo)^ ^—^^CH 
AcO 
c( OAC • CO, 
Pb(OAc) Pb(OAc) 
_Pb(OAch + I . 







Cavil ®t al,^^ reported that Pb(OAc)^ readily affects 
the a:-acetoxylatlon of simple ketones and of -dloarbonyl 
systems. The^roces® involves a primary attack of Pb(OAc)^ 
on the enollo form of the carhonyl compound, and the products 
isolated were then determined by the further reactions of the 
intermediate oarbonyl radical. 
The reeustlon of carbonyl compounds with Pb(OAc)^ is 
free radical in nature and the followinj^ mechanism is proposed. 
H OH 
R - CH« - C - R» ••• " ^  R - CH C - R» 
OH 
R - CH = C - R* • Pb(OAc). 4 
0 
0 
n - CH = C - n* Pb(OAc)g • AcOH 
0 
(3 II © , 
n - CH - C - R* OAc r^ Pb(0Ac)2 
0 
R CH - C - R' 
I 
OAc 
A number of papers dealing with the reaction of lead (IV) 
12 acetate with oxlmes appeared recently, Iffland and Criner 
- 103 -
first reported the Isolation of a series of new nltroso-
acetates (lla-l) from the reaction of ketoxlmes (la-l) 
with lead (IV) aoetate. Treatment of the nltrosoacetates 
with dilute aold» regenerate the parent ketones^'^*^"* (iTIa-l). 
C a N - OH ^ V ^ C = 0 
X / / \ X 
R» / R* OAc R' 
(I) (II) (III) 
-JL R* 
(I, II ,III-a) 
-b) 
-c) n-C3H, n-CgH^ 
-d) 
-e) 
-f) 0113(^3)^ (CHg)^ CH3 
CE^(CH^)^ ^CHg)^ CH3 
-h) CH^(CH^)^ (CHg)^ CH3 
-1) CH^iCE^)^ (CHg)^ cn3 
With sterloally hindered ketoxlroes (iVa-c), the reaction 
of lead (IV) acetate resulted In a C-C bond fission and 
yielded acetyl hydroxamates (Va-c) which were readily cleaved 
- 104 -
to hydroxamlo a d d (Vla-c)^^^*^® Same tsrpe of fraginentatlon 







(IV, V, VI-a) CH, 
-b) H CH, 
-o) H H H 
The degree to whicb the cleavage reaction completed 
with nltrosoaoetates formation was enhanced by the extent 
of the Steric hinderance around the oxlme carbon atom and 
a c i d i c solvents^®'^® (Table - I). 
Table - I 
Oxidative cleavage of ketoxlmes 
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^ 9 0 
^ 9 0 
70 
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Hindered aliphatic aldoxlmes like syn-0-methyl~ 
podocarplnaldo^me (VII) with lead (IV) acetate in dlchloro-
raethane yielded the nitrile oxide (VIII), which on heating 
in acetic acid transfonaed quantitatively to the hydroxamio 







The reaction of aromatic Icetoxlraes with lead (iv) 
acetate is a complicated process which varies with the nature 
of the oxime, solvent, ratio of the oxidising agent to the 
17 
substrate and the presence of the oxygen, Benzophenone 
oxlme (X) is reported to yield benzophenone anhydride N-
oxide ( X l ) , benzophenone azine monoxide ( X I I ) and benzo-
phenone azine bis-N-oxide ( X I I I ) , 
- 107 -
















C = N+ ^ P h 










Treatment of benzll O'- or/2> .dioxime (XIV) with 
lead (IV) acetate furnished dlphenyl furoxane derivative 






Ph - C - C - Ph 
II II 
N N-*-
\ / \ -0 0 
(XV) 
Aromatic antlaldoxlmes on treatment with lead (IV) 
acetate at 0-5° led to compounds which have been assigned 
- 108 -
bofh the aldazlne bls-N-oxlde structure (XVIl), the aldoxlme 
anhydride N-oxlde structure (XVIII) and the parent ketone 
Ar 0- 0" 
\ i I 
C=N > Ar - CH = + Ar - CH = N+ 
\ I 
H OH N=CH-Ar 0-N 
I II 
0^ GHAr 
(XVI) (XVII) (XVII I ) 
Ar 
• ^ C = 0 
(XIX) 
The product from the reaction of lead ( i v ) acetate 
with aldoxlnes depends upon the stereochemical confomiatlon 
13 
of the aldoxlme and the temperature of the reaction. At 
low temperature (-78®) all syn aldoxlmes (XX) yield nltrlle 
oxide (XXI). The yield of the nltrlle oxide decreases 13 readily with inoreasln^^ temperature. 
R. OH 
^ C = N R - C S N - 0 
( X X ) ( X X I ) 
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Oxidation of antialdoximes (XXIIa-d) at low temperature 
mainly give nitrosoaoetate dimers ( x x i l l a-d) via a nitroso 
bridge. Other products reported are acetic anhydride, acetic 









•C - N = N - C — H 
* I 0 OAc 
(XXII-a) R, n-CgH^ 
-b) R, n-CjjHjj 
-c) R, 
-d) R, CHg-CgHg 
0 Ac " I n 
R - C - N - OAc 
(XXIII«a) R, n-CgH^ 
-b) R, n-CjHjj 
-o) R, n-C^Hjg 
-d) R, CHg-CgHg 
0 Me 
II I 




Yukawa et etl. reported deoximation of aldoxlmes or 
ketoximes when treated with lead (iv) acetate with the 
evolution of nitrO|j>en. The reaction was applied to various 
types of oximes and the results are summarized in Table - II. 
- 110 -
Table - II 
Deoxlmatlon by lead (IV) acetate oxlme 0.05 mol.j 
LTA 0.025 mol,; AcOH 50 ml; Temp, T0°; Time 30 mln. 
Oximes m.p, C Carbonyl compound yield % 
51 69 
CHg-(CH2)g-CH=.N-0H 60 85 
CHg-C CH2)^ -CH=SN-0H 63 .5 94 
CHg-(CH2)g-CH=N-0H 67 .8 92 
CII^-.(CH2)9-CH=:N-0H 71 91 
72 90 
. C=rN-OH 59 89 
^CaN-OH b,p. 110®/20mra Hg 90 
CHg-CCHg)^ 
CHg 
^ C = N - O H 
CHg-iCHg)^ 
45 91 
CH = N - OH 35 91 
CH = N . OH 60 90 
O 
CH, 
Table - I I (Contd.) 
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o CH=N-OH on 5 6 46 












Table - H (Contd.) 
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N-OH 195 89 
56 90 
N-OH 88 93 










Gubelt and ffarkentln" showed that lead (IV) acetate 
oxidizes levullnlc acid oxlme (XXVl) to y^nltroso- Y " 
val erol act one which dlmerlzed to trans-bls /~y^-nltroso-
















Kaufmann et al. showed that oxidation of 3(2»-acetoxy 
pre^a>5tl6-dlen-20-one oxime (XXVIII) with lead (iv) acetate 




( t o i i i ) (XXIX) 
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Oxidation of (XXVIII) with lead (IV) acetate in the 
presence of iodine and small amount of water afforded tm 
lodlnated Isoxazollne derivative (XXX) as the product. 
(XXVIII) 
(XXX) 
A number of mechanistic pathways have been proposed 
for the reaction of oxlraes with lead tetra acetate. These 
are based upon the products isolated and the direct detection 
of a number of radical in termediates l)y E .S .R . spectroscopy. 






30 Lown suj^gested Imlnoxy r a d i c a l ( X X X l ) , n i t r o s o -
a c e t a t e anion (XXXII) and d i a c e t a t e r a d i c a l ( X X X I I l ) as 
i n t e r m e d i a t e s during t h e o x i d a t i o n o f ketoximes . Two 
c o n c u r r e n t r e a c t i o n s ( l and 3) could account f o r t h e s e 




> h ( OAc) 
n 0 
.C = N-N=c 
0 
R R 





^C-OAc ^ > 
HO- N - OAc N=0 OAc 
OH 





+ Pb(0Ac)2 • 2 AcOH 
(XXXIII) 
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S i m i l a r r a d i c a l s were a l s o detected in the ox idat ion 
o f oxlmes with c e r r l c ammonium n i t r a t e ? ^ Lemalre and Rassat^^*^^ 
have suggested a mechanism i n v o l v i n g f r e e ace toxyl r a d i c a l , 
generated from lead t e t r a a c e t a t e which with oxime provides 















'C - N = 0 
OAc 
Lead t e t r a a c e t a t e ox idat ion o f s t e r i c a l l y hindered 
cyclohexanone oxlmes in a c e t i c a c i d gave mainly a c e t y l -
hydroxamates (XXXVIl), Two p l a u s i b l e paths ( a and b) were 














Low temperature oxl«^ation of ke tox ines In the 
presence o f methyl a o r y l a t e In excess produces the proflucts 
(XXXVIII ) , (XXXIX) ana (XL) , which provide t h e evirtence 
f o r path a. 
,0H 
/ 
^ Pb(OAc) + -









No such intermediate^ l i k e path a , howeverf was 
d e t e c t e d f o r camphor oxlmet a l though r i n ^ c l e a v a g e did 
occur t o g^ve mainly a c e t y l hydroxamates. Oxidat ion of 
camphor oxime was accompanied by formation o f deep b lue 
c o l o u r which was s t a b l e a t 0®, but faded a t room temperature . 
The r a t e o f fadding was a c c e l e r a t e d by a d d i t i o n o f a c e t i c 
a c i d . T h i s observat ion sugges ts t h e in termediacy o f a 
geminal n i t r o s o a e e t a t e o f t h e t y p e found i n the o x i d a t i o n 
o f unhindered a l i p h a t i c ketoximes and would s a t i s f y r e a c t i o n 
path b, 
A p o s s i b l e mechanism f o r the rearrangement o f the 
n i t r o s o a c e t a t e s to give acetylhydroxaraates i s shown as 




0 h / S 
0 - c 
NsO 
AO 
CH, "TC R-C 
OAc 
0 RCONHOAc 
No s y s t e m a t i c k i n e t i c s t u d i e s o f the r e a c t i o n of 
lead ( IV) a c e t a t e with alfloxlmes have been reported, Tamagakl 
op 
and Oae suggested Imlnoxy r a d i c a l s and n l t r l l e oxide 
19 
i n t e r m e d i a t e s in the r e a c t i o n whi le J u s t and Dahl proposed 
a mechanism Involv ing the lead organic s p e c i e s ( X L l ) , the 
syn-lsomer o f which could r e a d i l y given n l t r l l e oxide . As 
the temperature i s r a i s e d , f r e e Imlnoxy r a d i c a l s could a l so 
be formed along with acetoxy r a d i c a l s , and combination o f 
these may y i e l d the products I s o l a t e d . However, the evidence 
for the presence o f acetoxy r a d i c a l s In the system i s not 




C = N and 
0 
'0 - Pb(OAc), 
HgC - C » 0 
Syn- - 7 8 
(XLI) 
o 
R - C 5 N - 0 
••r HOAc Pb(OAc) 
R, 
C = N - 0 Pb(OAc), 
H' 
> - 7 8 ' 
a n t i 
n 
I 
R - C = N - 0 
OAc • Pb(OAc)o 
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In a c e t i c a d d I t appears tha t ketoxlmes and 
aldoxlmes with lead ( i v ) a c e t a t e proceeds with the evolut ion 
of n i t r o g e n t o give the corresponding carbonyl compounds. 
The mechanism for the formation of the parent carbonyl 
compound was given as fo l lows. 
\ Pb(OAo), \ 
c = N - OH V C i N 
-IIOAc \ -Pb(OAc) 
0 
AcO - Pb (OAc) 
^C(NO)AcO J B ^ \ (OAc)„ > = 0 
/ -HNO / 2 
- 121 -
Discussion 
During the l a s t few y e a r s the workers have been 
I n t e r e s t e d In the r e a c t i o n o f lead ( i v ) a c e t a t e , p a r t i c u l a r l y 
with o l e f i n s and oxiraes. No s i g n i f i c a n t works have been 
done with the s t e r o i d a l oximes and t h i s i n s p i r e d us t o 
undertake t h e study o f l e a d (iv) a c e t a t e o x i d a t i o n o f 
s t e r o i d a l oxlmes ( X L I I - X L V I l ) , By a s l i g h t v a r i a t i o n o f 
the r e a c t i o n c o n d i t i o n s , we have been a b l e to prepare gem 
n i t r o s o and v i c - n i t r o a c e t a t e s from the s a t u r a t e d 6-oximes 
with lead ( IV) a c e t a t e whi le -unsa tura ted s t e r o i d a l 
ketoximes y ie lded e x c l u s i v e l y the parent ketones and thus 
provide a novel r e a c t i o n in s y n t h e t i c organic chemis try . 
NOH 
(XLI I ) R, H 
( X L I I I ) R, OAc 
(XLIV) R, OH 
(XLV) (XLVI) R, OAc 
(XLVII) R, G1 
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Reaction of the e^oximlno-Scr-cholestane (XLIl) 
with lead (iV) acetate 
6-0xiiBlno-5ir-oholestane ( X L I l ) was t r e a t e d with 
lead ( i v ) a c e t a t e In benzene and a c e t i c a c i d . An Intense 
bine colour immediately developed. A f t e r the usual work up 
of the r e a c t i o n mixture and column chroraato»^raphy over s i l i c a 
s^el, two products, one blue (XLVII l ) , m»p, 88® and the other 
white (XLIX), m.p, 130** were i s o l a t e d in almost equal 
proport ions . 
( X L I l ) 
(XLVIII ) 




C h a r a c t e r i z a t i o n o f the compound (XLVII I ) as 
6 l^-ac et oxy-6Q:>»nl t r o s o - S a - c hoi ea t ane 
The b lue compound ( X L V I I I ) , ra.p. 88® was i n d i c a t e d to 
12 be a geminal n i t r o s o a c y l o x y compound s i n c e I f f l a n d and Cr iner 
20 
and Yukawa et a l . reported that such compounds eure c h a r a c -
t e r i s e d by b lue c o l o u r a t i o n . I t s e lemental a n a l y s i s showed 
the composition The c h a r a c t e r i s t i c absorpt ion bands 
in the IR spectrum were appeared at 1755 (-OCOCH^), 1555 ( -NaO), 
1?40 and 1225 cm"^ (C-O), In the s a t u r a t e d s i x raembered r i n g , 
the a x i a l a c e t a t e e x h i b i t s two bands in the region 1*250-1200 cm~t 
Tn consonance, acyloxy group can s a f e l y be assi^^ed a x i a l ( P ) 
c o n f i g u r a t i o n in the s t n i c t u r e ( X L V I I l ) . I t s NMR spectrum 
exhib i ted a s i n g l e t a t S 1 . 9 1 f o r t h r e e protons o f the acyloxy 
group and a broad m u l t i p l e t centred a t 2 .96 due to methine 
and methylene protows (C5-U; CT-H^). This kind of paramagnetic 
a n i s o t r o p i c e f f e c t o f s u b s t i t u e n t s on the resonance o f O J 
neighbouring protons was a well e s t a b l i s h e d phenomena. 
Methyl s i g n a l s were appeared at if 1 , 1 , 0 , 9 and 0 , 8 , 
Addit ional evidence for gemnltrosoacyloxy s t r u c t u r e 
was obtained by i t s treatment with 10-20^4 aqueous hydrochlor ic <yr\ O K 
ac id which generated the parent ketone ( L ) . 
. , 3 3 
- 124 -
Mass spectrum of XLVIII ( P i g . l ) supported the 
formulated s t r u c t u r e . Molecular ion peak a t ra/z 459 was 
absent In the mass spectrum but i t showed important fragment 
ions at m/z 429 (M-NO), 416 (M-CHgCO), 400 (M-CHgCOO-), 
399 (M-CHgCOOH), 388 , 387 , 386 (416-NO; base peak) , 395, 384 , 
371 (386-CH3), 370 , 369 (429-CH3COOU), 368 , 344, 331, 273 
( 3 8 6 - s l d e c h a i n ) , 246, 231 , 178, 164, 163 , 149, 136, 135, 
123, 122, 109 , 108, 107 , 9 7 , 9 5 , 93 and o t h e r low mass ion 
peaks. 
The genesis o f some of the s t r u c t u r e - r e v e a l i n g peaks 
are discussed below, 
m/z 4 29 (M-NO) 
This fragment ion o r i g i n a t e s by the l o s s o f n i t r o s o (NO) 
group from the molecular i o n . 
AcO+ NO 
ra/z 429 
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m/z 416 (M-CHgCO) 
The l o s s o f CH^CO- from molecular Ion gives r i s e to 




m /z 400 and 399 
These fra£,ment ions m y^ he shown to a r i s e by the l o s s 
o f CHgCOO group and a c e t i c aoid r e s p e c t i v e l y from the 
molecular Ion. 
-.CHgCOOlI 





m/z 386 Cbase peak) 
This fragment ion can be r a t i o n a l i z e d as shown below. 
m/z 416 ra/z 386 
^^27^46®' ^^^^ peak) 
m/z 371 and 369 
The fragment Ions m/z 371 and 369 r e s u l t by the l o s s 
o f methyl ^oup from the base peak, m/z 386 and a c e t i c ac id 
from the m/z 429 , r e s p e c t i v e l y , 
m/z 331 
The l o s s of r ln^-A from the base peak gives r i s e to 
the fragment Ion m/z 331. 
O-II + 0-H +0-I I 
-•0-H 
m/z 331 
C h a r a c t e r i z a t i o n o f the compound (XLIX) as 
6p>-"nltro~5'-aoetoxy'-5(X:-c holes tane 
The compound (XLIX), m.p. 130® was analysed for 
C^gH^gNO .^ I t s IR spectrum e x h i b i t e d bands at 1758 (-OCOCHg), 
1555, 1325 (-NOg), 1230 and 1?20 cm"^ (C-O) ( c h a r a c t e r i s t i c 
bands f o r the a x l a l l y or iented acyloxy group). On the b a s i s 
of pleracntal a n a l y s i s and IR values we might der ive two 
s t r u c t u r e s (XLIX and L l ) f o r the compounfl, m,p, 130*', 
(XLIX) 
"-OAc 
( L I ) 
The c h o i c e between two p o s s i b l e s t r u c t u r e s was made 
on the b a s i s o f the NMR spectrum. A s i n g l e t was observed 
at £ 2 , 1 I n t e g r a t i n g for t h r e e protons which was e a s i l y 
a s c r l b a b l e to acyloxy protons (-OCOCHg), A double doublet 
f o r one proton at 6 3 , 1 3 (ABX system, J sT and 4 Hz) was 
assigned to the C-6 e q u a t o r i a l proton I t suogested 
that -NOg group a t C-S p o s i t i o n must be a x i a l (/2>). The 
- 128 -
absence o f a s i g n a l a t about 6 4 , 5 expected f o r C7/^ -H In ( L I ) 
accounted f o r the aoyloxy group to be s i t t i n g at t e r t i a r y 
carbon ( C - 5 ) and supported t h e s t r u c t u r e (XLIX) , Methyl 
s i g n a l s were appeared a t 6 0 . 9 2 , 0 . 8 4 , 0 . 7 5 and 0 . 6 8 . The 
a d d i t i o n a l support f o r t h i s s t r u c t u r e was found by the study 
of i t s mass spectrum ( P i g . H i Scheme - l ) . 
Molecu lar ion peak was n o n e x i s t e n t i n t h e mass 
spectrum of (XLIX) , However, s i g n i f i c a n t mass ion peaks 
were observed at m/z 432 (M-CHgCO-), 429 (M-NOg), 415 
(M-CH^COOH), 388 , 386 (432^^0^) , 337 (3864'1? base p e a k ) , 
3S5, 372 (387-CHg), 371 , 370 (429-CHj,C00-) , 369 (415-1102) , 
368 , 373 ( 3 8 6 - s i d e c h a i n ) , 246 , 232 , 231, 178 , 164 , 163 , 
149 , 136 , 135 , 123 , 1 0 9 , 107 , 9 5 , 93 and o t h e r low mass 
Ion peaks* 
React ion o f 3^acet0xy-6-0xtmln0 ' -5 ( ; t~ch0les tane ( X L I I l ) 
with lead ( i V ) a c e t a t e 
S/i-Acetoxy-d-oarlmino-Sir-cholestane ( X L I I I ) on 
t reatment with l e a d ( I V ) a c e t a t e in above s a i d manner 
provided two compounds, one b lue ( L I l ) , m.p, 89® and t h e 
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(Cg^H^jO; base peak) 
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( L l l ) 
H C l ( a q . ) 
(LIV) 
( L I I I ) 
C h a r a c t e r i z a t i o n o f the compound ( L I l ) as 
3|9>«6/^-dlacet0xy-6Qr--nltr090»5<r~ch0l eatane 
The blue colouref^ compound ( L I I ) , m.p, 89° analysed 
f o r C^^n^^VOg. I t s in, spectrum e x h i b i t e d bands at 1755, 
1730 (-OCOCH^), 1560 ( - N = 0 ) , 1250, 1240, I 0 3 0 and 1225 cm"^ 
( C - 0 ) , The presence of the two a d d i t i o n a l bands at 1240 
and 1230 cm~^ in the spectrum Indica ted t h a t acyloxy group 
i n s e r t e d during the course of the reac t ion must be a x l a l l y 
o r i e n t e d . On the b a s i s o f elemental a n a l y s i s and IR va lues , 
the compound, ra.p. 89® was c h a r a c t e r i z e d as 3/^,6/3-diacetoxy-
6a: -ni troso-5a?-cholestane ( L I I ) . This s t r u c t u r e j^ ot support 
from i t s NMR spectrum. The NMR spectrum gave a broad m u l t i p l e t 
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i n t e g r a t i n g for one proton at (^4 ,51 (C3<X-H, W^ = 16 Hz), 
The two sharp s i n g l e t s i n t e g r a t i n g f o r t h r e e protons each 
a t S 2 , 01 and 1 , 9 were a s c r i b e d f o r two acyloxy group protons 
present a t C-3 and C-6 p o s i t i o n s . A broad m u l t i p l e t f o r 
t h r e e protons centred a t <5 3 . 2 was a s c r i b a b l e f o r methine 
and methylene protons (C5-H, CT-Hg), Methyl s i g n a l s were 
appeared a t S 1 , 0 , 0 , 8 7 and 0 , 7 8 , 
Addit ional proof in favour o f gemnitrosoacyloxy 
s t r u c t u r e ( L I I ) was obta ined by i t s t rea tment with 10-20^ 
aqueous h y d r o c h l o r i c a c i d which gave 3/^-hydroxy-5Cr-cholestan-
6 - o a e (LIV)?® 
The s t r u c t u r e ( L I l ) was f u r t h e r supported by the study 
o f i t s mass spectrum ( P i g , I I I ; Scheme - 2 ) . The molecular 
ion peak was absent in t h e mass spectrum, however, s i g n i f i c a n t 
fragment ion peaks were observed at m/z 487 (M-NO), 474 
(M-CHgCO), 458 (M-CHgCOO), 444 (474-NO), 4 27 (487-CHgCOOH), 
4 2 6 , 399 , 398 (458-CHgCOOH), 386 , 385 (444-CHgCOQ; base peak) , 
384 (444-CHgCOOH), 370 (385-CHg), 369 (3S4-CH^), 368 , 367 
( 3 8 5 - H , 0 ) , 366, 356 (384-CO) , 330, 27 2 ( 3 8 4 - s i d e c h a i n ) , 
244, 230 , 229, 161 , 159 , 1 4 9 , 147 , 144 , 1 3 6 , 135 , 132 , 123 , 
121 , 111 , 109 , 107 , 105 , 9 6 , 95 and o t h e r low mass ion peaks . 
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M, 5 1 7 ; absent m/z 487 
m/z 385 
(C^^H^^Oj base peak) 
ra/z 458 ra/z 398 
- 131 -
C h a r a c t e r i z a t i o n of the compound ( L I I I ) as 
3/3,5-'dlacetoxy>6/3«»nltro-5<y~chole3tane 
The compound ( b i l l ) , m.p. 115*^ was analysed for 
CgjHg^NO^. The IR spectrum ^ave bands a t 1770, 1725 (-OCOCH^), 
1560, 1325 (-NOg), 1250, 1240 and 1225 cm~^ (C-O). The bands 
at 1240 and 1225 cra"^ showed the presence o f an addi t iona l 
a x i a l a c e t a t e in the product as compared to t h e parent oxlme 
which a l ready had an e q u a t o r i a l a c e t a t e at C-3 . Thus the 
I n s e r t e d a c e t a t e during the course o f the r e a c t i o n had the 
a x i a l o r i e n t a t i o n . 
I t s NNIR spectrum gave a broad m u l t l p l e t a t S 4 , 5 8 
inte^^ratin^ for one proton which was a s c r i b a b l e f o r C3cr-n 
= 16 Hz). A double doublet ( 1H) a t 3 , 1 ( J=7 and 4 Hz, 
ABX p a t t e r n ) was a s c r i b a b l e to the C-6 e q u a t o r i a l proton ( ) 
l e a v i n g the -NO^ t^ roup to be a x l a l l y o r i e n t e d . The two 
acyloxy group protons were observed as sharp s i n g l e t s at 
5 2 , 1 and 1 , 9 2 , Methyl s i s a l s were seen at ^ 0 , 9 6 , 0 , 8 1 , 0 . 7 8 
and 0 , 7 0 , The study of i t s mass spectrum ( F i g , IV ;^ Scheme - 3) 
provided a d d i t i o n a l support f o r t h i s s t r u c t u r e ( L I I l ) , 
Molecular ion peak at m/z 533 was nonexis tent in the 
mass spectrum ( F i g , IV) but s i g n i f i c a n t mass ion peaks were 
observed at m/z 437 (M-No^), 473 (M-Cn^COOH), 445 , 444 
(M-CH CO & NO ) , 427 (473-NO ) , 385 (444-.Cn„C00-), 384 
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(444-.CH3COOH) , 369 (384-CHg), 356 (384-H2O), 356 (384-CO), 
331 (384-r ing , A), 290, 289, 271 ( 3 8 4 - s l d e c h a i n ) , 244, 
230, 229, 211, 185, 181 , 161, 149, 136 , 135, 123, 122, 
121, 119, 109, 108, 107, 106, 105 , 9 7 , 9 6 , 95 
base peak) , 9 4 , 93 , 91 and other low mass ion peaks. 
React ion o f Sy^-hydroYy-e-oximlno-Sar-chol es tane (XLIV) 
TTith lead ( i v ) a c e t a t e 
3^-HydroTy-6-oxlmino-5Q:->chol€stane (XLIV) on 
treatment with lead ( i v ) a c e t a t e In usual manner and 
a f t e r column chromato^raohy furnished two compounds one 
blue (LV), m.p, 108® and other white ( L V I ) , m.p. 1T0°. 
NOTI 




( L V ) R, OH 
( L I I ) H, OAC 
+ 
( L V I ) R , OH 
( L I I I ) R, OAc 
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C h a r a c t e r i z a t i o n o f the compound (LV) aa 
3|^~hy<1roxy-6fi~acetoxy~6Qf-nltroao.»5CC-chol es tane 
The compound (LV) , m.p, 108° was c o r r e c t l y analysed 
f o r CjgH^gNO^ and I t s IR spectrum showed bands a t 3530 ( - 0 H ) , 
1755 (-OCOCHg), 1555 ( - N = 0 ) , 1235 and 1220 cm"^ ( C - 0 ) . The 
s t r u c t u r e o f the compound as 3/^hydroxy-6^-acetoxy-6Q5-
n i t r o s o - 5 a : - c h o l e s t a n e (LV) was c h e m i c a l l y supported by I t s 
t reatment with p y r i d i n e and a c e t i c anhydride which y ie lded 
t h e acetoxy compound, which was found to be i d e n t i c a l with 
( L I I ) obtained from ( X L I I l ) . 
Mass spectrum o f (LV) ( F i g . V) did not show molecular 
ion peak (m/z 4 7 5 ) , but o t h e r important fragment ion peaks 
( F i g , V; Scheme - 4) were observed at m/z 458 (M-OH), 445 
(M-NO), 4 3 2 (M-CHgCO), 427 ( 4 4 5 - H ^ O ) , 417 ( 4 3 2 - C H ^ ) , 4 1 6 , 
415 (M-CHgCOOH), 4 0 3 , 4 0 2 ( 4 3 2 - N O ) , 4 0 1 , 4 0 0 , 3 8 6 , 3 8 5 , 
384 (4O2-H2O), 369 (384-CHg), 367 , 356 (384-CO), 331 
( 3 9 4 - r l n g A ) , 330, 289 , 271 ( 3 8 4 - s l d e c h a i n ) , 247, 244 , 
2 2 9 , 1 7 5 , 1 7 3 , 1 6 3 , 1 6 1 , 1 5 9 , 1 4 9 , 1 4 7 , 1 4 5 , 1 3 5 , 1 2 3 , 1 2 1 , 
111, 109, 107, 9 7 , 95 (C^H^^; base peak) , 93 and o t h e r low 
mass Ion peaks . 
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C h a r a c t e r i z a t i o n o f the compound (LVI) as S/^-'hydroxy-
5-acetoxy-6^nltro-'5<:^~oholeifitane 
The compound ( L V l ) , m.p, 170® was analysed f o r 
C^GH^^NOG, The IR spectrum showed bands a t 3535 ( - O H ) , 
1 7 5 0 (-OCOCHG), 1 5 5 5 , 1 3 3 0 ( - N O ^ ) , 1 2 3 0 and 1 2 1 0 cm~^ ( - G - 0 ) . 
These IR values In c o n j u n c t i o n with elemental composition 
f a i r l y supported s t r u c t u r e (LVI) f o r the compound, m.p« 170®, 
This s t r u c t u r e was fUrther confirmed by i t s conversion to 
( L I I I ) (on t reat in j i , i t with a c e t i c anhydride and p y r i d i n e ) . 
Molecular ion peak .a t m/z 491 was absent in the mass 
spectrum of LVl (F ig , VI ; Scheme - 5) but o ther s l^ ip i f l cant 
mass ion peaks were present at ra/z 448 (M-CHgCO), 445 (M-NO^), 
432 , 431 (M-CHgCOOH), 403 , 402 (448-NO2), 385 (43I-NO2), 
384 (4O2-H2O), 369 (384-CHg), 367 (385-H2O), 331 ( 3 8 4 - r l n g A ) 
and other usual mass peaks . Base peak was observed at 
ra/z 95 (C^H^j). 
React ion o f 3Q:,5~cyclo-6~oxlmlno~5(X:-cholcstane (XLV) 
with lead ( i v ) a c e t a t e 
The oxlme (XLV) was t r e a t e d with lead ( i v ) a c e t a t e 
in benzene and a c e t i c a c i d . An i n t e n s e b lue co lour 
immediately developed which soon faded. A f t e r the usual 
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over s i l i c a gel four products , ( L V I l ) , rn.p. 96^, ( L V I I I ) , 





( L I X ) (LX) 
C h a r a c t e r i z a t i o n of the compound (LVII ) as 
3cct S-cyclo-S^r-chol e s t a n - 6 - o n e 
The compound ( L V I I ) , m.p. 96** was analysed f o r 
I t s IR spectrum exhib i ted a weak band at 3030 cm d I 44 
( -C - C-) and a s t r o n g band at 1710 ( C=0). These 
s p e c t r a l data suggested the s t r u c t u r e ( L V I l ) f o r the 
- 1 
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compound, m.p, ( repor ted^^, m.p, 9 7 ^ ) , Fur ther support 
In favour o f t h e s t r u c t u r e was obtained by I t s comparison 
with the a u t h e n t i c sample ( i d e n t i c a l m.p.,TLC and I R ) , 
C h a r a c t e r i z a t i o n o f t h e compound ( L V I I I ) as 
3/3,5"dlacetoxy"5«:-cfaol e s t a n - e - o n e 
The compound ( L V I I I ) , m.p. 170° was analysed f o r 
^31^50^5* spectrum of t h e compound displayed bands 
a t 1735 (-OGOCHg), 1720 ( C=0), 1240 and 1235 cm'^ (C-O) . 
I t s NMR spectrum showed a broad m u l t l p l e t f o r one proton 
a t S 4 . 7 5 (wi = 16 Hz) which was a s c r l b a b l e t o C306-n. The 
absence o f a s i g n a l below S 2,1 I n d i c a t e d t h a t one o f the 
a c e t a t e groups was t e r t i a r y . The h a l f band width (wi = 16 Hz) 
f o r C30C-H c l e a r l y I n d i c a t e d tha t t h e a c e t a t e group a t C-5 
1A 
was OR-oriented (A/R r i n g j u n c t i o n t r a n s ) . " S i g n a l s f o r 
protons o f acyloxv groups were observed a t (5 3 . 1 and 1 . 9 5 . 
The o t h e r s i s a l s were seen at ($ 0 . 8 4 , 0 , 8 0 , 0 . 7 3 and 0 . 5 9 
(ClO, C13 and s i d e chain methyl p r o t o n s ) . 
C h a r a c t e r i z a t i o n o f the compound (LIX) as 
3 7^-d 1 ac e t oxy'-5 QC~c ho 1 es t an-6 ~o n e 
The o i l y compound (LIX) was analysed f o r Cgj^ Hg^O ,^ 
The molecular composit ion of the compound showed t h a t i t 
- 137 -
was an Isomer of compound ( L V I I I ) . I t s IR spectrum showed 
bands at 1755, 1745 (-OCOCHg), 1710 ( C=0), 1235 and 
1220 cm'^ ( C - 0 ) , The NMR spectrum of compound (LIX) displayed 
a m u l t l p l e t centred a t 6 5 . 2 (W^ = 16 Hz) a s c r l b a b l e to 
C30C-H. The h a l f band width f o r C3CC-H (w| = 16 Hz) Indica ted 
that the rlnji, (A/b) j u n c t i o n was t r a n s . A broad s i n g l e t a t 
5 4 , 5 I n t e j j r a t i n ^ f o r one proton was assigned to the C7^-H. 
Examination o f the Dreiding model o f t h e (LIX) revealed 
that the dihedral em^le between the pleuies f o r C8^-H ( a x i a l ) 
and C7^-H was almost 90®, which accounted for i t s (C7y6-H; 
e q u a t o r i a l ) appearance as broadened s i n g l e t as s p l i t t i n g 
was almost n e g l i g i b l e . Two sharp s i n g l e t s each f o r t h r e e 
protons were observed at (f 2,12 and 1 . 9 5 (2-OCOCHg at C-3 
and C - 5 ) . Methyl s i g n a l s were appeared at c S o , 8 8 , 0 . 8 2 , 
0 , 7 9 and 0 , 5 0 . 
C h a r a c t e r i z a t i o n o f the compound (LX) as 
-acetoxy-S-methyl ene-acetoxy~A-.nor-SoC-Qhoi estan-f i -one 
The compound (LX) was analysed c o r r e c t l v f o r C j^^ Hg^O .^ 
I t s IR spectrum exh ib i ted bands at 1755, 1740 (-OcOCHg), 
1710 ( C=0) and 1240 cm"^ ( C - 0 ) . The NMR spectrum of the 
compound (LX) showed a two-proton s i n g l e t at ($^4.98 for the 
methylene protons (AcO-CHg) and a l s o i n d i c a t e d attachment 
at a t e r t i a r y p o s i t i o n , there was a one-proton m u l t l p l e t a t 
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5 . 2 (C3cr-H; ^^ = 4 Hz; e q u a t o r i a l ; r i n g j u n c t i o n t r a n s ) . 
Two s i n g l e t s each for t h r e e protons were observed at 6 2 .07 
and 2 . 0 (2 x -OCOCfl^). Methyl slg,nals were appeared at 
S o , 9 5 , 0 . 9 0 , 0 . 8 5 and 0 . 9 0 . Thus on the b a s i s o f these 
data the o i l y compound (LX) was c h a r a c t e r i z e d to be 3/3-
acetoxy-5~raethyl ene-acetoxy-A-nor-chol e s t a n - 6 - o n e . 
Reaction o f S/^-acetoxy-T-oylwlnocholest~5-eae (XLVI) 
with lead ( i v ) a c e t a t e 
The oxlrae (XLVl) was taken i n benzene and a c e t i c a c i d 
and t rea ted with lead ( i v ) a c e t a t e . A f t e r the usual work up 
and column chromatog^raphy over s i l i c a gel a s i n g l e product 




C h a r a c t e r i z a t i o n of the compound (LXI) as 
3^-acetoyychole8t->5--en-7<-one 
The compound ( L X I ) , m.p, 164° was analysed c o r r e c t l y 
f o r ^^ spectrum showed absorpt ion bands a t 
1730 (-ococn^), 1668 (C=C-C=0) and 1235 cm'^ (C-O). The 
NMR spectrum o f compound (LXI) ^ave a s i n g l e t at ^ 5 , 6 f o r 
C-6 v i n y l l c proton, a raultiplet i n t e g r a t i n g f o r one proton 
was centred at 4 . 6 5 (C3cr-H; wi = 16 Hz; a x i a l ) and a t h r e e -
proton s i n g l e t at 1 , 9 8 (-OCOCHg). MetT^l s i g p a l s were 
appeared at <^1.22, 0 , 8 9 , 0 , 8 3 and 0 , 6 7 . 
This compound (LXI) was found i d e n t i c a l with 
39 
a u t h e n t i c sample o f 3/5-acetoxy'chol€fit-5-en-7-one ( m . p . , 
mixed m.p . , TLC, UV, IR and mtR), Thus t h e compound (LXL) 
was a deoximated product r a t h e r than t h e a n t i c i p a t e d 
gemni t rosoaceta te or n l t r o a c e t a t e which were found in the 
c a s e o f sa turated 6-oximino compounds. The deoximatlon 
with lead ( IV) a c e t a t e i s well known,^^ 
React ion of 3^- 'Chloro-7 -ox lminocholes t -5 -ene (XLVIl) 
with l ead (iv) a c e t a t e 
The oxime (XLVIl) on t reatment with lead ( IV) a c e t a t e 
in the usual manner and a f t e r column chromatography over 
s i l i c a gel furnished a s i n g l e product ( L X l l ) , m.p. 1 4 5 ° . 
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LTA 
(XLVII) ( L X I I ) 
C h a r a c t e r i z a t i o n o f the compound (LXII ) as 
3/6-C hi g roc hoi es t -S - e n " ? - o n e 
The compound ( L X I I ) , m.p. 145^ was analysed f o r 
C^^H^gOCl ( p o s i t i v e Re l l s i te ln t e s t ) . I t s TR spectrum gave 
band«, a t 1*^75 (C=C-.C=0), 1635 (C=C) and 768 cm"^ ( C - C l ) . 
The NMR soectrum showed s i s a l s at S 5 , 3 8 s (C6-H), 3 ,86m,br 
(C3Qr-H; w| = 20 Hz; a x i a l ) , 1 , 2 5 s (ClO-Cll^), 0 , 7 0 s (C13-CH^), 
0 , 9 3 and 0 , 8 3 ( o t h e r methyl p r o t o n s ) . This compound was 
found I d e n t i c a l with the a u t h e n t i c sample o f 3^-ch lorocholes t -
5-en-7-one^^ (m,p, , mixed m.p , , TLC, UV, IR and NMR), 
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Experimental 
All mel t ing p o i n t s were observed on a Kof le r 
apparatus and are uncorrec ted . I n f r a r e d spec t ra ( IR) were 
determined in KBr with a Perkln-Elmer 237 spectrophotometer , 
IR va lues a r e g;lven In cm~^. Nuclear Magnetic Resonance 
(NMR) were run in CDClg on a Varlan A-60 Instrummt with 
t e t r a m e t h y l s i l a n e (TMS) as the i n t e r n a l standard. The NMR 
values a r e ^Iven in ppra i S ) , Mass s p e c t r a were measured 
with AEI MS-9 and Varlan AJMS DlOO mass spectrometers a t 
70 eV. The values (m/z) o f fragment ions from var ious 
compounds are given in parentheses which ar e the r e l a t i v e 
abundance o f the peaks with respec t to base peaks as 100^, 
Thin l a y e r chromatographic (TLC) p l a t e s were coated with 
s i l i c a gel G and sprayed with a aqueous s o l u t i o n of 
p e r c h l o r i c a c i d . Light petroleum r e f e r s to a f r a c t i o n o f 
b . p , 60-80®. Anhydrous sodium sulphate (NagSO^) was used 
as the drying agent . The a b b r e v i a t i o n s " s , d, t , ra and b r " 
denote " s i n g l e t , doublet , t r i p l e t , m u l t i p l e t and broad 
r e s p e c t i v e l y . 
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Choi e s t - S - e n e 
3(^-Chlorocholest -5-ene (15 g) was d isso lved l a warm 
arayl a lcohol (300 ml) and sodium metal (35 g) was added in 
small por t ions to the s o l u t i o n with continuous s t i r r i n g 
over a period o f 8 hr . The r e a c t i o n mixture was heated 
o c c a s i o n a l l y during the course o f r e a c t i o n In order t o keep 
t h e sodium metal d i s s o l v e d . The r e a c t i o n mixture was poured 
I n t o water , a c i d i f i e d with HCl and allovTed to stand over 
n i g h t . A white c r y s t a l l i n e s o l i d was obtained which was 
f i l t e r e d under suc t ion and washed thoroughly with water and 
dr ied , R e c r y s t a l l I z a t i o n o f the crude mater ia l from ace tone 
gave c h o l e s t - 5 - e n e in cubes ( 1 0 , 8 g) , m.p, 93-94® (reported^^ 
m,p, 8 9 . 5 - 9 1 , 2 ® ) , 
6 - N l t r o c h o l e s t - S - e a e 
A suspension of f i n e l y powdered chol e s t - S - e n e ( 3 . 0 g; 
8 . 1 0 8 mmol) in g l a c i a l a c e t i c a c i d (25 ml) was s t i r r e d a t 
room temperature for 5 min, Pumlnlng n i t r i c ac id (lO ml; 
s p . g r , 1 . 5 2 ) was rap id ly added. Sodium n i t r i t e ( 1 , 5 g) was 
added gradually over a per iod of 1 hr with s t i r r i n g and 
t h e s t i r r i n g was continued f o r 2 hr . The temperature of 
the r e a c t i o n mixture was c o n t r o l l e d between 20-25® by 
e x t e r n a l c o o l i n g . A yel low s o l i d thus obtained was f i l t e r e d 
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under suc t ion , washed thoroughly with water and a i r -dr ied^ 
R e c r y s t a l l l z a t l o n from ethanol furnished the desired compound 
( 1 . 6 g, 3 .855 omol), in.p. 117-118® (reported^^ m.p. 117-118° . 
5or-Chol estan-e-one 
6 - N i t r o c h o l e a t - 5 - e n e ( 3 , 0 g, 7 ,229 mraol) was dissolved 
in g l a c i a l a c e t i c ac id (lOO ml) by h e a t i n g and to t h i s 
s o l u t i o n z inc dust ( 6 , 0 g) was added in small p o r t i o n s . 
A f t e r the i n i t i a l exothermic r e a c t i o n had subsided, the 
suspension was heated under r e f l u x f o r 3 hr and water 
(12 ml) was added now and then during the course o f r e a c t i o n . 
The so lut ion was then f i l t e r e d and the residue was washed 
with two 10 ral port ions o f warm a c e t i c a c i d . To the 
f i l t r a t e was added a few ml o f water t i l l t u r b i d i t y developed 
and i t was allowed to stand over night at room temperature. 
The c r y s t a l l i n e mater ial thus separated was f i l t e r e d under 
suct ion and washed thoroughly with water in order to remove 
z in c a c e t a t e . The organic s o l i d was a i r - d r i e d and then 
r e c r y s t a l l i z e d from ethanol ( l . S gi 4 , 663 mmol), ra,p, 9 7 - 9 8 ° 
(reported' '^ m.p. 9 5 - 9 6 ° ) . 
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5or~Chol e8 tan-6-one oxlme ( X L I l ) 
5(r-Cholestan-6-one ( 1 . 5 g j 3 . 8 8 6 mraol), ethanol 
(90 ml) and hydroxylamine hydrochlor ide ( 1 . 5 g) in water 
( 1 , 5 ml) were mixed t o g e t h e r and the mixture was made 
a l k a l i n e . Subsequently t h e s o l u t i o n was heated on water 
bath f o r 10 min and poured i n t o water . The crude oxime 
( X L I l ) was f i l t e r e d , a i r - d r i e d and r e c r y s t a l l i z e d from 
ethanol as th in p l a t e s ( I . O 5 gi 2 . 6 1 8 mmol), m.p. 198-200° 
(reported'*^ m.p. 204®). 
3^-Acet o x y - 6 - n l t r o c hoies t - 5 - e n e 
3^-Acetoxychol e s t - S - e n e ( 5 . 0 11 .682 mmol) was 
covered with n i t r i c a c i d (125 mli sp . gr. 1 . 5 2 ) . Sodium 
n i t r i t e ( 5 . 0 g) was gradually added over a period of 1 hr 
with continuous s t i r r i n g . S l i g h t c o o l i n g was a l s o required 
during the course o f t h e r e a c t i o n , and the s t i r r i n g was 
continued for addi t iona l 2 hr . A yellow spongy mass separated 
on the s u r f a c e o f the mixture , i t was d i lu ted with cold water 
(iOO ml) then a green coloured «?olution was obta ined . The 
whole mass was e x t r a c t e d with e t h e r . The e t h e r e a l l a y e r 
was washed with water , NaHCOg s o l u t i o n ( 5 ^ ) ( u n t i l washing 
become pink) and water , and dried (NagSO^), Removal o f the 
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solvent provided the n l t r o compound as an o i l which was 
c r y s t a l l i z e d from methanol (wi th t r a c e s o f a c e t o n e ) ( 3 . 5 gi 
7 . 9 mmol), m.p. 104° (reported^^ m.p, 1 0 2 - 1 0 4 ° ) . 
3^-'Acetoxy-5<r-'Chol estan-O-one 
3/5-Acetoxy-6-n i t rocholes t -5 -ene ( 3 . 0 gj 6 ,772 mmol) 
was dissolved in g l a c i a l a c e t i c ac id (125 ml) toy warming 
the mixture and z inc dust ( 6 . 0 g) was added in small protons 
with shaking. The suspension was heated under r e f l u x f o r 
4 hr and water (6 ml) was added now and then during the 
course o f the reduct ion . The hot s o l u t i o n was f i l t e r e d , 
cooled to room tenpera ture and d i lu ted with a l a r g e excess 
o f i c e - c o l d water . The p r e c i p i t a t e thus obtained was taken 
in e t h e r and the e t h e r e a l s o l u t i o n was washed with NaHCO^ 
so lut ion (10^) and water , and then dried (NagSO^). Evapora-
t i o n of the solvent gave the acetoxy ketone as an o i l which 
was c r y s t a l l i z e d from methanol ( 2 . 1 g; 4 . 7 3 mmol) m.p. 
128-129° (reported'^® m.p. 1 2 7 - 1 2 8 ° ) . 
3 a - A c e t o x y - 5 a - c h o l e s t a n - 6 - o n e oxime ( X L I I l ) 
To a s o l u t i o n o f 3|9-acetoxy-'i<?'-cholestan-6-one 
( l . 5 g; 3 .378 mmol) in ethanol (45 ml ) , was added an aqueous 
s o l u t i o n of hydroxylamine hydrochloride ( 1 . 5 g in 1 . 5 ml of 
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water) and the mixture was made a l k a l i n e with potassium 
hydroxide s o l u t i o n . A f t e r h e a t i n g the r e a c t i o n mixture f o r 
10 min, i t was allowed to stand at room temperature. 
C r y s t a l l i z a t i o n occurred within 15 min and t h e crude oxime 
( X C I I l ) was f i l t e r e d and washed with water . R e c r y s t a l l l z a -
t ion from ethanol gave the pure oxime ( l . 3 gj 2 ,832 mmol), 
m,p, 198-200® (reported^^ m.p. 201-202®). 
3/^-Hydroxy-5cr-chol e s t a n - S - o n e 
3/^-Acetoxy-5e^-cholestan-6?one ( 2 . 0 g^  4 ,504 mraol) 
wag mixed with 5it methanolic potassium hydroxide s o l u t i o n 
(lOO ml) and re f luxed on water bath f o r 2 hr . Methanol was 
removed under reduced pressure and t h e res idue thus obtained 
was d i lu ted with water , a c i d i f i e d with HCl and e x t r a c t e d 
with e t h e r . The e t h e r e a l s o l u t i o n was washed with NaHCO^  
s o l u t i o n (5^) and water , and then dried (Na^SO^), The o i l 
obtained a f t e r removal o f the solvent was c r y s t a l l i z e d from 
o 36 
methanol ( 1 , 6 gj 3 . 9 8 mmol) m.p. 142 ( repor ted m.p. 
142-143®) . 
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3^-Hydroxy-5Q:-chol e3tan~6~one oxlrae (XLIV) 
A mixture o f the hydroxy-ketone ( 1 , 5 gi 3 .731 mmol), 
hydroxylamine hydrochlor ide ( 1 . 5 g ) , sodium a c e t a t e t r l -
hydrate ( 3 . 0 g) and methanol (60 ml) was heated under r e f l u x 
f o r 2 hr on water bath . Excess o f the so lvent was removed 
under reduced pressure and was poured i n t o i c e - c o o l e d water , 
the crude oxlme (XLIV) , thus obtained was f i l t e r e d , a i r - d r i e d 
and r e c r y s t a l l i z e d from methanol ( l . l 2 ,638 mmol), m,p, 102°, 
3(y,5-Cyclo-5gif-chole8tan-6-one oxlme (XLV) 
To a s o l u t i o n of 3<r ,5 -cyc lo-5a ' -choles tan-6-one ( 2 , 0 g; 
5 . 2 0 S mraol) In ethanol (180 ml) was added hydroxylamine 
hydrochloride ( 2 , 0 g> and sodium a c e t a t e t r l h y d r a t e ( 3 . 0 g) 
and t h e mixture was heated under r e f l u x f o r 2 hr . The excess 
o f the a lcohol was removed under reduced pressure and the 
res idue was d i l u t e d with water . The crude oxlme was f i l t e r e d , 
washed thoroughly with water and a i r - d r i e d . The pure oxlme 
(XLV) was obtained on r e c r y a t a l l l z a t i o n from methanol as 
small l e a f l e t s ( 1 , 7 g; 4 , 2 5 1 mraol), m.p, 143-144® (reported^® 
m,p, 143-144®), 
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3^-Acetoxychol e s t - S - e n - T - o n e oxliae (XLVl) 
ll^-Aoetoxychol c s t - 5 - e n - 7 - o n e ( 2 , 0 g; 4 . 5 2 5 mmol) 
was dissolved In ethanol (125 ml) and to t h i s was added 
hydroxylamine hydrochloride ( 4 . 5 g) and sodium a c e t a t e 
t r i h y d r a t e ( 8 g) and t h e mixture was heated under r e f l u x 
f o r 4 hr . The excess o f a lcohol was removed by d i s t i l l a t i o n 
under reduced pressure and the r e s i d u e was di luted with water. 
The p r e c i p i t a t e thus obtained was f i l t e r e d , washed thoroughly 
with water and a i r - d r i e d . The crude oxime (XLVI) was 
r e c r y s t a l l i z e d from ethanol as needles ( 1 . 7 5 gj 3 .829 mmol), 
m.p. 187-189® (reported'^^ m.p. 1 8 8 - 1 8 9 ° ) . 
3y3-Chlorocholest-S-en-7-one oxime (XLVIl) 
A mixture o f 3/^-chlorocholes t -5 -cn-7-one ( 1 . 7 5 gj 
4 . 1 8 2 mmol), hydroxylamine hydrochlor ide ( 4 . 5 g) , sodium 
a c e t a t e t r i h y d r a t e (7 g) and methanol ( 9 0 ml) was heated 
under r e f l u x f o r 2 hr on a water ba th . Excess o f the 
solvent was removed under reduced p r e s s u r e and the res idue 
was poured i n t o i o e - c o o l e d water . The crude oxime (XLVIl) 
thus obtained was f i l t e r e d , a i r - d r i e d and r e c r y s t a l l i z e d 
from l i g h t petroleum ( l . 2 gj 2 . 7 6 8 mmol), m.p. 196^ 
(reported^® m.p. 1 9 7 ° ) . 
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Lead ( IV) a c e t a t e o x i d a t i o n of 6 -oxlmlno-5a>-choles tane ( X L I l ) 
To a s o l u t i o n o f oxlme ( X L I l ) ( l . O g; 2 .494 mmol) in 
benzene ( 2 0 ml) and a c e t i c a c i d ( l O ml ) , l ead ( I V ) a c e t a t e 
( 1 , 0 g) was added p o r t l o n w l s e and the mixture was s t i r r e d 
at room temperature for 3 hr . The s o l v e n t was removed under 
reduced p r e s s u r e and the r e s i d u e was taken up in e t h e r . The 
e t h e r e a l s o l u t i o n was washed s u c c e s s i v e l y with water^ NaHCO^ 
s o l u t i o n (5'^) and water , and dr ied (Na^SO^). The removal 
o f t h e s o l v e n t ^ave an o i l which was chromatographed over 
s i l i c a g e l . E l u t i o n with 11 ^ht petroleum gave 6/3-acetoxy-
6ar-ni t roso-5<r-choles tane ( X L V I I l ) as a b lue o i l y product , 
which was c r y s t a l l i z e d from methanol ( 0 . 4 g; 0 . 8 7 1 mmol), 
m.p. 8 8 ° . (FoundJ C, 7 5 . 7 1 ; H, 1 0 . 5 1 ; N, 3 . 0 3 . C^gH^gNOg 
r e q u i r e s C, 7 5 . 8 1 ; H, 1 0 , 6 0 ; N, 3 . 0 5 f O . 
IR : {)max. 1755 (-OCOCHg), 1555 ( - N = 0 ) , 1240 and 1225 cra'^ 
( C - 0 ; a x i a l a c e t a t e ) , 
NMR S S 2,96m (3H, C5-H & C l - R ^ ) , 1 . 9 1 s (3H, -OCOCHg), 1 . 1 , 
0 , 9 and 0 . 8 (methyl p r o t o n s ) . 
MS : m/z 4 29 ( 3 . 9 ) , 4 1 6 ( 6 . 2 5 ) , 401 ( I O . 9 ) , 400 ( 7 , 0 3 ) , 
399 ( 1 3 , 2 8 ) , 398 ( l 0 , 9 ) , 388 ( l 5 , 6 2 ) , 387 ( 6 4 . 0 6 ) , 
386 ( 1 0 0 ; Cg^H^gO), 385 ( 3 2 . 8 1 ) , 384 ( 2 8 . 1 2 ) , 371 
( 4 5 . 3 1 ) , 370 ( 4 6 . 8 7 ) , 369 ( l 5 . 6 2 ) , 368 ( 1 4 . 0 6 ) , 
344 ( 9 . 3 7 ) , 331 ( 1 9 . 5 3 ) , 273 ( ? 5 . 0 > , 246 ( 1 5 . 6 2 ) , 
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231 ( 3 9 . 0 6 ) , 178 ( 6 . 2 5 ) , 164 ( 9 . 3 7 ) , 163 ( 1 0 . 9 4 ) , 
161 ( 1 0 . 1 6 ) , 149 ( 1 4 . 0 6 ) , 136 ( 1 6 . 4 1 ) , 135 ( 2 1 . 8 7 ) , 
123 ( 3 4 . 3 7 ) , 122 ( 1 7 . 9 7 ) , 109 ( 2 9 . 6 9 ) , 108 ( l 8 . 7 5 ) , 
107 ( 2 5 . 0 ) , 97 ( 2 5 . 0 ) , 95 ( 4 2 . 1 9 ) , 93 ( 2 5 . 0 ) , 
Further e l u t i o n with l i g h t pe t ro leum-ether ( 2 0 ; l ) 
furnished 6/3 -n l t ro-5-acetoxy-5<r -choles tane (XLIX) as a white 
s o l i d which was r e c r y s t a l l i z e d from l i g h t petroleum ( 0 . 3 g; 
0 . 6 3 2 mraol), m.p. 130®. (Found: C, 7 3 , 0 ; H, 1 0 . 2 8 ; N, 2 . 8 9 . 
C g^H g^NO^ r e q u i r e s C, 7 3 . 2 ; H, 1 0 . 3 ; N, 2.94^o). 
IR : x)maT. 1758 (-OCOCHg), 1555 , 1325 (-NO^), 1230 and 
1220 cm"^ (C-d; a x i a l l y - o r l e n t e d acyloxy group). 
NMR : 5 3 . 1 3 d , d ( IH, Cficr-H; J = 7 & 4 Hz; e q u a t o r i a l ; Anx 
system), 2 . 1 s (3H, -OCOCHj^ ) , 0 . 9 2 , 0 . 8 4 , 0 . 7 5 and 
0 , 6 8 (methyl p r o t o n s ) , 
MS J m/z 432 ( O . s ) , 429 ( 3 , 0 8 ) , 415 ( 5 , 3 8 ) , 389 ( 6 . 5 4 ) , 
388 ( 3 6 . 9 2 ) , 387 (lOO; C^^H^^O), 386 ( 8 8 . 4 6 ) , 385 
( 1 1 . 5 4 ) , 372 ( 8 . 4 6 ) , 371 ( 2 7 . 6 9 ) , 370 ( 1 2 . 3 1 ) , 369 
( 3 0 . 3 8 ) , 368 ( 1 1 . 5 4 ) , 273 ( 2 8 . 4 6 ) , 246 ( l 9 . 2 3 ) , 
232 ( 1 8 , 1 ) , 231 ( 3 0 . 0 ) , 178 ( 2 . 6 9 ) , 164 ( 6 . 5 4 ) , 
163 ( 6 . 9 2 ) , 149 ( 1 0 . 3 8 ) , 136 ( l O . O ) , 135 ( 9 . 2 3 ) , 
123 ( 2 5 , 0 ) , 122 ( 1 0 . 0 ) , 109 ( l 7 . 6 9 ) , 108 ( 1 0 . 7 7 ) , 
107 ( 1 3 . 8 5 ) , 95 ( 2 0 . 7 7 ) , 93 ( l 2 . 3 l ) . 
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Acid h y d r o l y s i s o f 6/3~acetoxy-Q<3tr-»nltrogo-Sor-choleatane 
(XLVIII ) 
The n l t r o 3 o a c e t a t e compound ( X L V I I l ) ( 0 , 1 5 gj 0 , 3 1 6 mmol) 
was d isso lved in ethanol (25 ml ) . To t h i s was added 20% UCl 
(.3 ml) and the mixture was r e f l u x e d on water bath f o r 1 hr . 
The so lvent was removed under reduced p r e s s u r e and the r e s i d u e 
was e x t r a c t e d with e t h e r . The e t h e r e a l s o l u t i o n was washed 
s u c c e s s i v e l y with water , NaHCO^ s o l u t i o n (5%) and water , and 
dr ied (NagSO^). C r y s t a l l i z a t i o n from ethanol ^ave 5Qr-
c h o l e s t a n - 6 - o n e (L) ( 0 , 0 9 g; 0 , 2 3 3 mmol), m.p, 96® (reported"^^ 
m.p, 95 -96®) , 
Lead ( i V ) a c e t a t e o x i d a t i o n of 3i^-acetoxy-6-o.yimlno-
50C-cholestane ( X L I I l ) 
Lead ( IV) a c e t a t e ( 1 , 0 g) was added p o r t i o n w i s e to 
a s t i r r e d s o l u t i o n o f oxlme (XLITl ) ( 1 , 0 g; 2 , 1 7 9 mmol) In 
benzene (25 ml) and a c e t i c a c i d (11 ml) . The mixture ^as 
s t i r r e d at room temperature f o r 3 hr , and t h e s o l v e n t s were 
then removed under reduced p r e s s u r e . The r e s i d u e was taken 
up in e t h e r , the e t h e r e a l 1 
ayer was washed wi th NaHCO^  s o l u t i o n 
{5io) and w a t e r , and dr ied (NagSO^), The s o l v e n t was evaporated 
and the o i l y res idue was chromatographed over s i l i c a »^el. 
E l u t i o n with l ia ,ht p e t r o l e u m - e t h e r ( l 5 5 l ) gave 3/3,6/3-diacetoxy-
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6Qr-nltroso-5cif-cholestane ( L I I ) as a blue o i l y product which 
wan c r y s t a l l i z e d from 11 ^ht petroleum ( 0 , 3 5 g,- 0 ,677 mmol), 
ni,p. 89®. (pound: C, 7 2 . 1 0 ; H, 9 . 9 5 ; N, 2 . 8 0 , C i^Hg^NO^ 
requi res C, 7 1 . 9 5 ; H, 9 , 8 6 ; N, 2.70'^). 
IR : \)ioax. 1755, 1730 (-OcoCHg), 1560 ( -N=0) , 1250, 1240, 
1230 and 1225 cm"^ (C-O). 
<^4.51m,br (IH, C3ctr-H; wi 16 Hz; a x i a l ) , 3.2m (3H, 
C5-H and C7-H2), 2 . 0 1 s (3H, -OCOCHg), 1 . 9 s (3H, -OGOCHg), 
1 . 0 , 0 .87 and 0 . 7 8 (methyl p r o t o n s ) . 
MS : m/z 487 ( l . 3 3 ) , 474 ( l . 3 3 ) , 458 ( l . 3 3 ) , 444 ( 5 . 6 2 ) , 
427 ( 5 . 0 3 ) , 426 ( 5 . 5 7 ) , 399 ( 7 . 5 8 ) , 398 ( 1 3 . 4 9 ) , 
386 ( 2 9 . 2 5 ) , 385 (lOO; C^^H^^O), 384 U 4 . 8 9 ) , 370 ( 5 . 3 ) , 
369 ( 1 5 . 0 4 ) , 368 ( 2 4 . 0 6 ) , 367 ( 3 7 . 3 8 ) , 366 ( 5 . 5 6 ) , 
356 ( 4 . 6 5 ) , 330 k 3 . 6 2 ) , 273 ( 3 . 1 3 ) , 271 ( 7 . 2 6 ) , 244 ( 9 . 6 6 ) , 
230 ( 5 . 7 9 ) , 229 ( 1 1 . 8 7 ) , 161 ( l 4 . 3 8 ) , 159 ( 1 8 . 5 3 ) , 
149 ( 1 5 , 3 7 ) , 147 ( 1 5 . 4 ) , 144 ( 1 4 . 0 8 ) , 136 ( I I . 2 ) , 
135 ( 3 0 . 8 2 ) , 132 ( 1 9 . 2 4 ) , 123 ( 2 2 . 5 7 ) , 121 ( 2 5 . 8 6 ) , 
111 ( 2 0 . 8 9 ) , 109 ( 3 0 . 1 s ) , 107 ( 3 7 . 6 6 ) , 105 ( 2 8 . 9 1 ) , 
96 ( 2 0 . 2 5 ) , 95 ( 7 8 . 2 7 ) , 93 ( 4 5 . 2 ) , 91 ( 3 1 . l ) . 
Further e l u t l o n with l i g h t petroleum-ether ( l O j l ) provided 
3/3,5-dlacetoxy-6^-nltro--5cr-chol estane ( L I I I ) , r e c r y s t a l l I z e d 
from 11 {^ ht petroleum ( 0 . 3 gi 0 . 5 6 3 mmol), m.p. 115**. (Found; 
C, 6 9 . 8 0 ; H, 9 . 6 1 ; N, 2 . 6 8 . C j^H^^NOg requi res C, 6 9 . 7 1 ; 
H, 9 . 5 5 ; N, 2,62't), 
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IR : ^max. 1770, 1725 (-OCOCUg), 1560, 1325 (-NO^), 1250 , 
1240, 1225 cra"^ ( C - 0 ) . 
NMR : ^ 4 . 5 8 r a , b r ( iH, CSd'-H; Wj = 16 Hz; a x i a l ) , 3 . 1d ,d 
( i n , C60C-H, J = 7 and 4 Hz; e q u a t o r i a l ) , 2 , 1 s (3H, 
-OCOCH^), 1 . 9 2 8 (3H, -OCOCHg), 0 . 9 6 , 0 , 9 1 , 0 . 7 8 
and 0 , 7 0 (methyl p r o t o n s ) . 
MS : m/z 487 ( 0 . 5 2 ) , 473 ( 0 . 5 2 ) , 445 ( 8 . 8 5 ) , 444 ( 3 5 . 5 2 ) , 
457 ( 1 . 5 6 ) , 385 ( 4 2 . 7 1 ) , 384 ( 9 4 . 8 ) , 370 ( l 0 . 4 2 ) , 
369 ( 3 9 . 5 8 ) , 366 ( l l , 4 6 ) , 356 ( 5 . 2 l ) , 331 ( 3 . 6 5 ) , 
290 ( 1 2 . 5 ) , 289 ( l 7 . 7 l ) , 271 ( 2 2 . 9 2 ) , 244 ( 2 9 . 1 7 ) , 
230 ( 1 4 . 5 8 ) , 229 ( 4 1 . 6 7 ) , 211 ( 2 6 . 0 4 ) , 185 ( l 7 . 7 l ) , 
181 ( 2 1 . 8 7 ) , 161 ( 1 5 . 6 2 ) , 149 ( 2 5 . 5 2 ) , 136 ( 2 3 . 4 4 ) , 
135 ( 2 3 . 4 4 ) , 123 ( 3 2 . 2 9 ) , 122 ( 2 7 . 1 ) , 121 ( 4 2 . 7 1 ) , 
119 ( 1 3 . 5 4 ) , 109 ( 4 3 . 7 5 ) , 108 ( 3 6 . 4 6 ) , 107 ( 5 4 . 1 7 ) , 
105 ( 2 2 . 9 2 ) , 97 ( l 3 . 5 4 ) , 95 UOO; C^H^^), 94 ( 4 6 . 8 7 ) , 
93 ( 7 2 . 9 2 ) , 91 ( 1 9 . 7 9 ) . 
Acid h y d r o l y s i s o f compound ( L I l ) 
The n i t r o s o compound ( L I l ) ( 0 . 1 5 g; 0 . 2 9 mmol) was 
dissolved in ethanol ( 2 5 m l ) . To t h i s was added 20'H HCl 
(5 ml) and the mixture was r e f l u x e d on water bath f o r 1 hr . 
The so lvent was removed under reduced p r e s s u r e and the 
res idue was e x t r a c t e d with e t h e r . The e t h e r e a l s o l u t i o n was 
washed s u c c e s s i v e l y with water , NaHCO^ ^ s o l u t i o n (5?^) emd 
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water , and dr ied (NagSO^). C r y s t a l l i z a t i o n from ethanol 
gave 3(2>-hydroxy-S<y-.oholeatan-6-one (LIV) ( 0 , 0 7 0 , 1 7 4 mmol). 
m.p,^® and mixed m.p. 1 4 2 ° . 
Lead ( iV) a c e t a t e ox idat ion of 3P-hydr0xy-6"0ximln0-
Soc^cholestane (XLIV) 
The oxlme ( X L I V ) ( l , 0 gj 2 ,398 mmol) was s i m i l a r l y 
t r e a t e d with lead ( IV) a c e t a t e ( 1 , 0 g ) . A f t e r usual work 
up and evaporat ion o f t h e s o l v e n t s , a n o i l y res idue was 
obtained which was chromatog;raphed over s i l i c a g e l . E l a t i o n 
with l i g h t pe t ro leum-ether ( 5 J l ) a f forded 3/^-hydroxy-6 
acetoxv-6o^nl troso-SOr-chol es tane (LV) as a b lue s o l i d , 
r e c r y s t a l l i z e d from l i g h t petroleum ( 0 , 3 gj 0 , 6 3 2 mmol), 
m.po 108° , (Found: C, 7 3 , 2 4 ; H, 1 0 , 2 8 ; N, 2 . 8 7 , C^gH^gNO^ 
r e q u i r e s C, 7 3 , 2 6 ; H, 1 0 . 3 0 ; N, 2 , 9 0 ^ ) . 
IR S-Omax. 3 5 3 0 ( - O H ) , 1 7 5 5 (-OCOCHG) , 1 5 5 5 ( - N = 0 ) , 1 2 3 5 
and 1220 cm"^ (C-O), 
miR : 83o95m,br ( IH, C3Qr-H), 3,0ra (3H, G5-H and C7-H^) , 
1 . 9 8 s (3H, -OCOCHg), 1 . 0 2 , 0 , 8 8 and 0 , 7 8 (methyl 
p r o t o n s ) . 
MS I m/z 4 5 8 ( 1 . 0 4 ) , 4 4 5 ( I . O 4 ) , 4 3 2 ( I . O 4 ) , 4 2 7 ( I . 0 4 ) , 
417 ( 4 . 1 7 ) , 404 ( 6 . 2 5 ) , 403 ( 2 2 . 2 9 ) , 402 ( 2 8 . 1 2 ) , 
401 ( 1 3 . 5 4 ) , 400 ( 1 7 . 7 1 ) , 386 ( 3 9 , 5 8 ) , 385 ( 6 9 . 7 9 ) , 
384 ( 2 0 . 8 3 ) , 369 ( 8 . 3 3 ) , 367 ( 3 9 . 5 8 ) , 356 ( 4 . 1 7 ) , 
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331 ( 4 . 1 7 ) , 330 ( 9 . 8 9 ) , 289 ( l 2 . 5 ) , 271 ( 9 . 3 7 ) , 
247 ( 2 2 . 9 2 ) , 244 ( 5 , 7 3 ) , 229 ( 9 . 8 9 ) , 175 ( l 4 . 5 8 ) , 
173 ( 1 2 . 5 ) , 163 ( 1 3 . 5 4 ) , 161 ( 1 9 . 7 9 ) , 159 ( 2 3 . 9 6 ) , 
149 ( 1 9 . 2 7 ) , 147 ( 2 2 . 9 2 ) , 145 ( 2 8 . 1 2 ) , 135 ( 3 5 . 4 2 ) , 
123 ( 2 6 . 0 4 ) , 121 ( 2 8 . 1 2 ) , 111 ( 3 6 . 4 6 ) , 109 ( 4 1 . 6 6 ) , 
107 ( 3 9 . 5 8 ) , 105 ( 2 8 . 1 2 ) , 97 ( 2 9 . 1 7 ) , 96 ( 2 2 . 9 2 ) , 
95 ( 1 0 0 ; C^H^^), 94 ( 2 2 . 9 2 ) , 93 ( 4 3 . 7 5 ) , 91 ( 2 6 . 0 4 ) . 
F u r t h e r e l u t l o n with 11 ^ht petroleum e t h e r ( 4 : 1 ) gave 
3(^-hydroxy-5-acetoxy-6/3-nitro-5(X-chole8tane (LVI) which was 
r e c r y s t a l l i z e d from ethanol ( 0 . 4 5 g; 0 . 9 1 mmol), m.p. 170® 
(Founds C, 7 0 . 8 7 ; H, 9 . 8 6 ; N, 2 . 8 5 . <229^49^^5 
C, 7 0 . 8 1 ; H, 9 . 9 0 ; N, 2 . 8 3 ^ ) . 
IR : ^max. 3535 ( - 0 H ) , 1750 (-OCOCH^), 1555 , 1330 (-NO^), 
1230 and 1210 (C-O). 
NMR : 5 3 . 9 m , b r ( IH, C3Q'-H), 3 . 2 d , d ( IH, CftOr-Tj) , 2 . 0 1 s 
(3H, -OCOCHg), 0 . 9 4 , 0 . 8 4 , 0 . 7 5 and 0.R7 (methyl 
p r o t o n s ) . 
MS : ra/z 448 ( 0 . 5 7 ) , 445 ( 0 . 5 7 ) , 432 ( O . 8 4 ) , 431 ( 0 . 8 4 ) , 
403 ( 2 . 2 5 ) , 402 ( 7 . 3 ) , 385 ( 3 . 3 7 ) , 384 ( 2 . 2 5 ) , 369 
( l . f i S ) , 367 ( 1 . 4 ) , 331 ( 1 . 2 6 ) , 289 ( 3 . 5 ) , 271 ( 2 . 5 3 ) , 
244 ( 2 . 8 1 ) , 230 ( 2 . 5 3 ) , 229 ( 5 . 1 ) , 211 ( 3 . 1 ) , 185 
( 3 . 1 ) , 175 ( 4 . 5 ) , 1 6 1 ( 6 . 7 4 ) , 1 5 9 ( 6 . 1 8 ) , 149 ( l l . 2 4 ) , 
136 ( 7 . 3 ) , 135 ( 1 7 . 5 ) , 123 ( 3 0 . 9 ) , 122 ( 1 6 . 2 9 ) , 121 
( 2 6 . 9 6 ) , 119 ( 1 4 . 6 ) , 109 ( 4 2 . 1 3 ) , 108 ( 2 9 . 7 7 ) , 107 
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( 4 4 . 9 4 ) , 105 ( 2 1 . 9 1 ) , 97 ( 2 3 . 0 3 ) , 96 ( l 5 . 1 7 ) , 
95 (lOO; C^H^^), 94 ( 2 9 . 2 1 ) , 93 ( ' ^ l . S ) , 91 ( 2 9 . 2 1 ) . 
Acetyl at ton o f compound (LV) 
A mixture o f 3(?>-hydroxy-6(I-acetoxy-6(2R-ni trosochoT e s t a n e 
(LV) ( 0 . 1 gi 0 . 2 1 0 5 inmol), p u r i f i e d p y r i d i n e ( 0 . 6 ml) and 
f r e s h l y d i s t i l l e d a c e t i c «mhydride ( 0 . 4 ml) was allowed to 
stand at room temperature f o r 48 h r . The r e a c t i o n mixture 
was poured i n t o water and p r e c i p i t a t e thus obtained was 
e x t r a c t e d with e t h e r . The e t h e r e a l s o l u t i o n was washed with 
water , d i l . HCl ( u n t i l f r e e from p y r i d i n e ) , water , NaHCO^ 
s o l u t i o n (5%) , water and dr ied (NagSO^). Removal o f the 
so lvent provided ( L I I ) ( 0 . 0 8 g; 0 . 1 5 5 mmol), m.p. 89° (mixed 
m.p. 8 9 ° ) . 
4 o e t y l a t t o n of compound (LVl) 
The compound (LVl) ( O . l g^  0 . 2 0 4 mmol) on s i m i l a r 
t reatment with p y r i d i n e and a c e t i c anhydride a f forded ( L I I I ) 
( 0 . 0 8 5 g| 0 . 1 5 9 mmol), m.p, and mixed m.p. 115° . 
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Lead (iv) a c e t a t e ox idat ion of 3Q^«5-oyclo-6-
oxlmlno-SOr^cholestane (XLV) 
Lead ( i v ) a c e t a t e ( 2 . 0 g) was added por t lonwlse to 
a s t i r r e d so lut ion of oxinie (XLV) ( 2 , 0 gj 5 .01 ramol) in 
benzene (40 ml) and a c e t i c a c i d (15 ml) . The mixture was 
ref l i ixed on water bath for 3 h r . A f t e r completion of the 
r e a c t i o n , the so lvents were evaporated to dryness under 
reduced pressure . The res idue was taken up in e t h e r and 
washed s u c c e s s i v e l y with water , NaHCOg s o l u t i o n (5'?J) and 
water , and dried (Na^SO^), The so lvent was evaporated and 
the res idue w€is chromatographed over s i l i c a ge l . The e l u t i o n 
with l i g h t petroleura-ether ( 2 0 j l ) y ie lded 3Qr,5-cyclo-5a:-
c h o l e s t a n - 6 - o n e ( L V I I ) , r e c r y s t a l l i z e d from methanol ( 0 . 1 5 g; 
0 . 3 9 mraol), m.p. and mixed m.p. 96® (reported^^ m.p, 9 7 ° ) , 
E lut ion with l i g h t pe t ro leum-ether ( I 8 5 I ) y ie lded 3/S,5-
diacetoxy-SCc-cholestan-6-one ( L V I I I ) , which was r e c r y s t a l l i z e d 
from methanol ( 0 , 2 gf 0 , 3 9 8 ramol) m.p.^® suid mixed m.p, 170° , 
Further e lu t ion with l i g h t petro leum-ether ( l 5 : l ) 
a f forded 3(i,7(r-dl acet oxy-5(%-c hoi e s t a n - 6 - o n e ( L I X ) , as a 
n o n - c r y s t a l l l z a b l e o i l ( 0 , 3 5 gj 0 , 6 9 7 mmol) (Pounds C, 7 3 . 9 8 ; 
H, 9 , 9 3 . C^^TT.QOJ. r e q u i r e s C, 7 4 . 1 0 ; H, 9 .96 '^) . 
IR : ^ max. 1755, 1745 (-OCOCH^), 1710 (C-O), 1235 and 
1220 cm~^ ( C - 0 ) , 
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NMR : $5.2m ( iH, C3cr-H; w| = 16 Hz; a x i a l ) , 4 . 5 8 ( i n , CT^-H), 
2 .12s and 1 .958 (2 x -OCOCH_), 0 . 8 8 , 0 . 8 2 , 0 . 7 9 o 
and 0 , 5 0 (methyl pro tons ) . 
Elut ion with l i g h t petroleum-ether ( 5 : l ) afforded 
3(3-acetoxy-5-iaethyl eneacetoxy-A-nor-5cr-ohol es tan-6-one (LX) 
as a n o n - c r y s t a l l l z a b l e oH ( 0 . 3 g; 0 ,5976 mraol). (Pounds 
C, 7 3 . 9 5 ; H, 9 . 9 5 . f^ g^ H Q^O^  requires C, 7 4 . 1 0 } H, g.ge-Jj). 
TR : 1755, 1740 (-0C0CH-), 1710 (C=0) and 1240 cra"^ 
( c - o ) . 
NMR : 65.2111 (IH, G3oC-n; = 4 Hz; e q u a t o r i a l ; r ing J u n c t i o n 
t r a n s ) , 4 . 9 8 s (2H, AcO-CTI^) , 2 . 0 7 s , 2 . 0 s (2 x -OCOCHg) , 
0 . 9 5 , 0 . 9 0 , 0 . 8 5 and 0 . 8 (methyl p r o t o n s ) . 
Reaction o f 3^-'acetOYy~7--oximinocholest-S-ene (XLVl) 
with lead (IV) a c e t a t e 
Lead (IV) a c e t a t e ( l . O g) was added port ionwise to 
a s t i r r e d so lut ion of oxlme (XLVI) ( 1 . 0 g,- 2.188 mmol) in 
benzene (25 ml) and a c e t i c acid (lO ml) . The mixture was 
s t i r r e d at room temperature f o r 4 hr . and the so lvents were 
then removed under reduced pressure . The res idue was then 
taken up in ether and the so lut ion was washed s u c c e s s i v e l y 
with water, NaHCO^  so lu t ion (5*^) and water , and dried 
(Na -SO ) , The solvent was evaporated and chromatographed 
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over s i l i c a gel , E lut lon with 11 ^ht petroleum-ether ( I 5 s l ) 
yie lded 3p-acetoxychol es t -n -en-T-one ( L X I ) , r e c r y s t a l l l z e d 
from llg,ht petroleum ( 0 , 7 5 gi 1 ,697 mraol), m.p, 161-162*^ 
(reported^^ m.p, 161-162®), (Founds C, 7.3,12; H, 1 0 , 3 1 , 
C^gH^gOjj requires C, 7 3 , 3 0 ; H, 1 0 , 4 1 ^ ) , 
UV : ^raax, 238 nm, 
IR : 9®ax, 1730 (-OCOCH^), 1668 (C=C-G=0), 1630 ( C=C ) 
and 1235 cm~^ (C-O). 
VMR 6s (IH, C6-H), 4 ,65m,br ( iH, CSGC-H; = 16 Hz; 
a x i a l ) , 1 . 9 8 s (3H, -OCOCUg), 1 , 2 2 , 0 , 8 9 , 0 . 8 3 and 
0 ,67 (methyl pro tons ) . 
Reaction o f 3|S-chloro-7-oximlnochol est -r i -ene (XLVIl) 
with lead (IV) a c e t a t e 
The oxlme (XLVIl) ( l . O g; 2,307 mmol) on treatment 
with lead (IV) a c e t a t e under i d e n t i c a l r e a c t i o n condit ions 
provided 3^-chlorochol e s t - 5 - e n - 7 - o n e ( L X I l ) , ( 0 . 8 g; 
1 .912 mraol), m.p. 144-145° (reported^® m.p. 1 4 4 - 1 4 5 ° ) . 
(Found; C, 7 7 . 3 3 ; II, 1 0 . 2 4 . C^^H^gOCl requi res C, 7 7 . 4 2 ; 
H, 10.27f«). 
UV : -^max. 243 nm. 
IR : <)nax, 1675 (C=C-C=0), 1635 ( C=C ) and 768 cm"^ (C-Cl) 
NMR : 5 5 . 3 8 s (IH, C6-H), 3 .86m,br (in, wl = 20 Hz; 
a x i a l ) , 1 . 2 5 , 0 . 9 3 , 0 .83 and 0 . 7 0 (methyl p r o t o n s ) . 
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PART THREE 




The s t e r o i d s t r u c t u r e with i t s unique s p a t i a l 
requirements and r e l a t i v e l y f ixed a^eoraetry has long provided 
an e x c e l l e n t t e s t i n g ground f o r conformational theory as 
well as f o r the e l a b o r a t i o n o f geometrical f a c t o r s in 
1 mm'X 
rearrangement phenomena, Choi e s t a - t ,4-<1ifin-3-one ( I ) 
hv di en one-phenol rearrangement (methvl migrat ion in a c e t i c 
anhydride-sulphuric a c i d s o l u t i o n ) r e s u l t e d In the aromat i -
za t ion o f r ing A with the formation of 1 9 - n o r - i - m e t h y l - 3 -
h y ' 1 r o x y c h o l e s t a - l , 3 , 5 ( l O ) - t r l ene ( l l ) . 
A c ^ O - H ^ ^ 
( I ) (TI) 
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Subsequently r l n ^ A aromatic s t e r o i d s became important 
s t a r t i n g m a t e r i a l s in the s y n t h e s i s of 1 9 - n o r - s t e r o i d 8 by 
B i rch reduction and i t was necessary , t h e r e f o r e , to synthes ize 
p a r t i a l l y aromatic s t e r o i d s wi th a v a r i e t y o f func t iona l groups, 
A n d r o s t a - l , 4 , 6 - . t r i e n - 3 , 1 7 - d l o n e ( i l l ) on treatment 
with a c e t i c anhydride-p-toluenesulphonic acid yielded i 9 - n o r -
l - r a e t h v l - 3 - h y d r o x y a n d r o s t a - l , 3 , 5 ( l O ) , 6 - t e t r a e n - 1 7 - o n e ( I V ) . ^ * ^ 
( I T I ) ( I V ) 
The y i e l d s o f t h e aromatized products a r e 1 n fl u on c 
by the presence o f s u b s t i t u e n t s as shown in Table - I , 
Table - I 
R X Y Yield U ) Ref 
on n H 40 2 
on OMe n 49 6 
OAc Br H 5 3 7 
OAC OAc H 8 6 7 
C^ H„COOMe 4 o H H 9 0 8 
C.HQCOOMe 4 O II OAc 8 5 9 
4 o n 0 45 9 
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Ac^O-IIgSO^ 
r . t , , 3 -5 hr 
Y R 
2 - C h l o r o c h o l e s t a - l , 4 » 6 - t r i en-3-one (V) and 4 - c h l o r o -
chol e s t a - 1 , 4 , 6 - t r i e n - 3 ~ o n e (Vl)^^"^^ were converted smoothly 
I n t o t h e 3 - a c e t O T y - 2 - c h l o r o - t - m e t h y l - 1 9 - n o r - c h o l e s t a - l , 3 , 5 ( l O ) , 
6 - t e t r a e n e ( V I l ) and 3 - a c e t o x y - 4 - c h l o r o - l - m e t h y l - 1 9 - n o r -
chol e s t a - 1 1 0 ) , 6 - t e t r a e n e ( V I I I ) , resT)ecti ve ly when heated 




(V) R, CI ; R' , H 
(VI ) R, TT ; R* , CI 
(VTI) H, CI ; H 
(VTII ) R, n ; R' , 01 
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Aromatlzatlon of - a n r t r o s t a t r l e n - 1 7 - o l - 3 - o n e 
1 7 - a c e t a t e ( IX)^ In mineral o i l s o l u t i o n at 600° a f forded 
-dehydroes t radlo l 1 7 - a c e t a t e ( X - a ) , which on s a p o n i f i c a t i o n 
gave A ® -dehydroes tradlo l ( x - b ) . 
OAc 
mineral o i l 
600 o 
( I X ) ( X - a ) U, OAc 
(X-b) R, OH 
1 
Gold and Sohewenk reported that compound ( X l ) on 
treatment with AOgO-H^SO^ at room teraperatiire underwent 
rearrangement with t h e migrat ion o f ClO-aoetoxyl group to 
C-1 r e s u l t i n g product ( X I l ) . 
AcO 
AcO 
(XI) ( X I I ) 
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Q 
Clarke observed the rearrangement o f 2Q:-hvdroxytesto-
s te rone (XIII) an'l the d l a c e t a t e (XIV) by means o f p-TsOH In 
b o i l In g methanol, to 2-raet hoxy-4-methyl- l , 3 , "JC l O ) - e s t r a t r i en-
17^-ol (xv) in 24 and 11% y i e l d s , r e s p e c t i v e l y . 
p ~ T s 0 1 I , M e 0 H 
MeO 
( X I I I ) n, OH; R ' , OH 
(XIV) R,OAo; n',OAc 
(XV) 
17|i-Acetoxy-4,5-epoxyandrostan-3/8-ols (XVl) and 3/8-
aoetoxv-5Qr,6<a<-epoxyandrostan-17-one (XVII)^^"^*' undex-went 
rearrangement under the condi t ions of dl enol-benzene 
rearrangement, to form 17/6-acetoxy-4-methvloestra-1 ,3 ,5( 1 0 ) -
t r l c n e (XVII I ) and 4 - m e t h y l o e s t r a - l , 3 , 5( 1 0 ) - t r l en-17-one 
(XIX) , r e s p e c t i v e l y . S i m i l a r rearran uemen t was observed with 
3^,l7/3-dlacetOTy-4(5',5dr-epoxyandrostan-11-one (XX) which 











The compounds ( X X I I - X X I V ) c o n t a i n i n g three p o t e n t i a l 
s i t e s o f unsaturat lon In r i n g A and B underwent aromatizat ion 
i n t o 4 - m e t h y l o e s t r a - l , 3 , 5 ( l O ) - t r i e n e (XXV) on treatment with 
a c e t y l bromide and hydrogen bromide. 
OAc OAc 
( X X T T ) 
lIBr-CHgCOBr 
( X X I I I ) R, Br 
(XXIV) R, OAc 
(XXV) 
Both 4/3,5/3^epoxy-6Cr-hyflroxyandrostan-17/^-yl a c e t a t e 
(XXVI) and 2 0',3a:-epoxyandrostan-17/3-yl a c e t a t e ( XXVII 
on treatment with r e f l u x l n g hydrobromlc acid in a c e t i c acld^ 




Aroraatization of r i n g A In 2 Ctand 2/3 epimers of 
2,17^-.diacetoxy-4/9, 5-epoxy-5/S-estran-3-one (XXIX) was reported 
by a c i d i c alumina followed by a c e t y l a t lon which ^ave 2,3,17/3-
t r i a e e t o x y - l , 3 , 5 ( l O ) - e s t r a t r i e n e (XXX)^^ In 401; over a l l y i e l d 
AcO 
OAc 
( i ) AlgOg, 
( i l ) ACgO/Py AcO 
(xxrx) (XXX) 
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3^-Acetoxy-50f-chol e s t a n - 6 - o n e (XXXl) on treatment with 
Br^-HBr In Et^O-HOAc provided l - m e t h y l - 1 9 - n o r c h o l e s t a - l , 3 , 5 ( 10) 
t r l e n e - 6 - o n e (XXXIl ) a long with 5 < r - c h o l e s t a n - 3 , 6 - d i o n e and 
20 3p-aoetoxy-5-bromo-5ef -choles tan-e-one as minor products . 
7 
(XXXI) (XXXII) (XXXIIa) (XXXLIb) 
21 
P y r i d i n e promoted dehydrohalo^enation of 3/3-chloro-
5-bromo-5<2r-chole8tane (XXXII l ) r e s t i l t i n g in r i n g A aromat l -
za t lon with the expulsion o f C-10 angular methyl group to 
give 1 9 - n o r o h o l e s t a - l , 3 , 5 ( l O ) - t r l e n - 6 - . o n e (XXXIV). But 
s i m i l a r treatment o f 3/3-chloro-5,7/3-dlbromo-5cr-cholestan-
6-one (XXXV) ended up with the aromat lzat lon o f r ing A, 
I n v o l v i n g methyl migrat ion from C-10 to C-1 to give l - m e t h y l -
1 9 - n o r c h o l e s t a - l , 3 , 5 ( 1 0 ) - t r i e n - 6 - o n e (XXXVI).^^ 
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(XXXIII) R, H 
(XXXV) n, nr 
pyr idine 
(XXXIV) R, H 
(XXXVI) R, C1L 
7(i-Dlhydroxy-3Of,5«-cycloandrostan-17-one (XXXVII) 
on treatment with TIBr in g l a c i a l a c e t i c ac id gave predo-
minantly 4 - m e t h y l e 8 t r a - l , 3 , 5 ( l 0 ) - t r i e n - 1 7 - o n e (XXXVIII) and 
under s i m i l a r r e a c t i o n condi t ions 2/3,17/3-diacetoxy-6cr-
hydroxy-SCTtS-cyclo-SOr-androstane (XXXIX) provided 17/3-
a c e t o x y - 4 - m e t h y l e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n e (XL) as the major 
product. 22 
OAc 
(XXXVITI) R, O 
(XL) R,a-H,^-OAc 
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Treatment o f 96 ' , l l^-(3ichloro-16a--methyl-17 , 2 1 -
d i a c e t o x y p r e g p a - l , 4 - d l e n - 3 , 2 0 - d i o n e 2 1 - a c e t a t e (XLl) with 
LlCl In r e f l u x l n g IMF contalnlnj i , HCl ^ave 16Q^methyl-3,17,21. 
t r lhydr<»cy-19-norpregpa-1 ,3 ,5( 1 0 ) , 6 , 8 - p e n t a e n - 2 0 - o n e 21 -
a c e t a t e ( X L I l ) , Such type o f aromatic s t e r o i d s were used 





(XLI) ( X L I I ) 
Szezepek euid coworkers^^ reported that treatment o f 
3/2>-acetoxy-5a'-hydroxy-6-oxo s t e r o i d s with HBr, ClgCCO^H 
or HCIO^ gave 1-methyl-A-aromatlc s t e r o i d s or A-aromatlo 
s t e r o i d s . Thus choles tanone ( X L I I l ) with HBr In r e f l u x l n g 
HOAc gave 1 - m e t h y l c h o l e s t a t r l e n o n e (XXXVI) while 
with ClgCCOgH i t provided (XXXVI) (12.2%) and c hoX e s t a t r l enone 
(XXXIV) {19,3%), 
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( X L I I I ) (XXXVI) 11, CU^  
(XXXIV) R, H 
26 
Recent ly M l h a i l o v i c et a l , reported t h a t when 
6 , 7 - d l a c e t o x y o e s t r a - 5 ( l O ) , 6 , 8 - t r l e n - 3 , 1 7 - d i o n e (XLIV) was 
t r e a t e d under nitro^^en vrlth lead t e t r a a c e t a t e (LTA) In 
g l a c i a l a c e t i c a c i d at 80° f o r 2 hr , I t r e a d i l y underwent 
aroraatlzatlon o f r i n g A to give 6 , 7 - d l ace toxvequl len ln 
(XLV), which upon a c e t y l a t l o n , a f forded 3 , 6 , 7 - t r l a c e t o x y -






(XLIV) (XLV) R, n 
(XLVI) R, Ac 
- 175 -
1, The Dl cMone-Phenol Rearran ttement 
Nuraeroiis r a t i o n a l i z a t i o n s o f the exact mechanism of 
t h e dlenone-phenol rearrangement with r e f e r e n c e to A - r l n g 
aromat lzat lon of s t e r o i d a l dlenone with a c e t i c a c i d and 
sulphuric acid have been reported . However, only t h r e e 






The p o s i t i o n o f t h e var ious func t iona l groups In 
the s t e r o i d s as well as the condltlonsr f o r t h e r e a c t i o n s 
determine whether the phenol w i l l be the ' p a r a ' type 
(path a or b) o r o f the 'meta ' type (path o ) . Any f u n c t i o n a l 
group which tends to s t a b i l i z e the p o s i t i v e charge on t h e 
secondary c e n t r e ( C - l ) In p r e f e r e n c e to that on the t e r t i a r y 
c e n t r e (C-5) w i l l lead to a compound o f t h e 'meta ' type 
converse ly , groups which have no I n f l u e n c i n g e f f e c t r e s u l t 
In the ' p a r a ' type , v i a t h e i n h e r e n t l y more s t a b l e t e r t i a r y 
c a t i o n . 
The D1 enol"Benzene Rearrangement 
This rearremgement I s thoug|it to proceed through a 
path which I s e n t i r e l y analogous to that o f the dienone-
phenol rearrangement; t h e only d i f f e r e n c e i s the l o s s o f 
water during t h e I n c i p i e n t s t a g e s . The mechanism proceeding 
v i a the spiran i n t e r m e d i a t e i s the most g e n e r a l l y accepted 
one. 
- 178 -
However, when erold dlenones are sub jec ted to 
the reduct ive r e a c t i o n c o n d i t i o n s , the con jugat ion e f f e c t 
comes i n t o play and the resultin^^ product i s analogous to 
a 'meta ' type phenol. 
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Discussion 
The understanding o f p r i n c i p l e s Involved In s e l e c t i v e 
29 
r i n g A aromatizat lon o f s t e r o i d s has acquired enormous 
a t t e n t i o n in recent years as a r e s u l t o f b r i l l i a n t i n v e s t i -i A f^l 
gat ions c a r r i e d out by many workers """ , They have 
enl ightened t h e mechanis t i c aspect o f aromat iza t lon r e a c t i o n s . 
Moreover aromatic s t e r o i d s proved t h e i r u s e f u l n e s s as the •JQ important s t a r t i n g mater ia l in the s j m t h e s i s of 1 9 - n o r 8 t e r o l d s , 
30 
In addit ion to above, lO-nor -ana log s t e r o i d a l hormones have 
a l s o begun to r e c e i v e immense a t t e n t i o n when i t was r e a l i z e d 
tha t t h e presence of angular methyl group a t C-10 was not 
e s s e n t i a l to b i o l o g i c a l a c t i v i t y and in f a c t , t h a t the 
removal o f t h i s group, in many c a s e s , r e s u l t s in great 
enhanceiaent o f t h i s a c t i v i t y . 
The b i o l o g i c a l importance o f these compounds prompted 
us t o underteUce t h e s y n t h e s i s of r i n g A aromatized s t e r o i d s . 
For the present study 3^-chloro-5,7/S-dibromo-5«--cholestan-
6 -one was prepared. Ring A aromatized product was c h a r a c t e r i z e d 
on the b a s i s o f s p e c t r a l data . 
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React ion o f S^-ohloro^StT^-dlbromo-Sia^cholestan^e-one 
(XXX\r) with sodium azlde-H,SO^ 
3/3-Chloro-5,7/3-dlbromo-5<r-oholestan-6-one (XXXV), 
m.p. 174-175*' i n benzene was t r e a t e d with sodium azlde-H^SO^ 
and heated t h e r e a c t i o n mixture on a water bath f o r 15 hr . 
Af ter usual work up and column chromatography over s i l i c a 
gel a s i n g l e product ( X L V I l ) , m.p. 128*^ was obtained. 
(XXXV) (XLVII I ) 
C h a r a c t e r i z a t i o n o f t h e compound (XLVIl) as 7'-bromo-l-' 
methyl—19—noroholesta—1^ 5 ( 1 0 ) » 7--tetraen—6—one 
The compound ( X L V I l ) , m.p. 128° ( p o s i t i v e B e l l s t e l n 
t e s t ) was analysed c o r r e c t l y f o r Cg^H^^OBr. I t s lU spectrum 
exh ib i ted absorpt ion bands at 1685 ( con jugated ^C=0), 1585 
(^C=C( aromatic)^^ and 680 ( C - B r ) . The presence o f a 
carbonyl chromophore conjugated with carbon-carbon double 
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was f u r t h e r revealed by I t s UV «ipectrum (255 nm and 
290 nm). The presence o f an aromat ic r l n ^ system was 
supported by t h e NMR spectrum of ( X L V I l ) . I t gave a double 
doul?l et f o r one proton a t <5 7 , 9 2 ( J = 8 Hz, 0 -coupl ed, and 
J = 2 Hz, m-coupled C 4 - n ) , a two-proton m u l t i p l e t which was 
c e n t r e d at 7 , 3 (C2-H and C3-H) and two s i n g l e t s each 
i n t e g r a t i n g for t h r e e protons at 2 .4 and 0 , 7 5 f o r Cl-CHg 
and C13-CHg, r e s p e c t i v e l y . Other methyl s i g n a l s were 
appeared at S l , 0 and 0 , 8 7 , The appearance o f s i j ^ a l s in 
t h e downfield region ( < $ 7 , 9 2 - 7 , 3 , i n t e g r a t i n g f o r t h r e e 
p r o t o n s ) stron^^y supported t h e p r e s e n c e o f aromatized 
r i n g A. 
Two p o s s i b l e s t r u c t u r e s XLVII and XLVIII could be 
suggested for t h e compound o f m,p, 128° , The d i s t i n c t i o n 
between t h e s e two s t r u c t u r e s (XLVII and XLVIII ) was made 
with t h e help o f t h e WfR d a t a . The s i g n a l at S 7 , 9 ? ( iH) 
was c l e a r l y due to a proton b e t a to the 0—6 k e t o group as 
i n t h e c a s e o f XLVII; the a l t e r n a t e s t r u c t u r e X L V I I I , where 
the b e t a p o s i t i o n t o the carbonyl was occupied by a methyl 
group, was expected to give a m u l t i p l e t f o r t h r e e protons 
i n the region around <5 7 . 0 , Thus on the b a s i s o f t h e s e 
data t h e compound m e l t i n g at 128® has been i d e n t i f i e d as 
7 - b r o m o - l - m e t b y l - 1 9 - n o r c h o l e s t a - l , 3 , 5 ( 1 0 ) , 7 - t e t r a e n - 6 - o n e 
( X L V I I ) . 
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The mechanist ic pathway througfi ;vhlch XXXV was 
converted I n t o XLVII I s depicted in Scheme - 1 . 
Scheme - 1 
(XXXV) 





Melt ing points are u n c o r r e c t e d . IR s p e c t r a were 
determined In KBr with a Perkln-Elmer 237 spectrophotometer , 
IH values are given in cm"^, NMR s p e c t r a were run in OT>Clg 
on a Varian A60 instrument with TKIS as the i n t e r n a l standard 
and i t s values are given in ppra ) . UV s p e c t r a were 
determined in 95% ethanol with a Beckmaii DK-2 spec t rophoto-
meter . TLC p l a t e s were prepared with s i l i c a gel 0 and 
sprayed with p e r c h l o r i c ac id (20^ aqueous s o l u t i o n ) . L ight 
petroleum r e f e r s to a f r a c t i o n of b . p . 6 0 - 8 0 ° , Anhydrous 
sodium sulphate (NagSO^) was used as t h e drying agent . The 
a b b r e v i a t i o n s " s , d, dd, t , br and m* denote " s i n g l e t , 
double t , double doublet , t r i p l e t , broad and m u l t i p l e t " , 
r e s p e c t i v e l y . 
3^-Chlo ro-5,7/S-(iibromo-5Q'-choi es tan-6 -one (XXXV) 
To a so lu t ion of 3/3-chloro-5C!'-chol es tan-6 -one ( 3 . 0 g; 
7 . 1 3 4 mmol) in e ther (25 ml) a t room temperature was added 
a so lut ion o f bromine in a c e t i c a c i d (30 ml; t h e 
a ' id i t lon o f bromine s o l u t i o n was completed over a period of 
h a l f an hr . The r e a c t i o n mixture ( c a t a l y s e d by a feAv drops 
o f hydrobromlc a c i d ) was allowed to stand at room temperature 
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f o r three days. The s o l i d mater ia l thus obtained was 
f i l t e r e d under suc t ion and a i r dr ied . R e c r y s t a l l i z a t i o n 
from l i g h t petroleum-ether afforded 3/3-cMoro-5,7^-dibromo-
5 ^ - c h o l e s t a n - 6 - o n e (XXXV)(2.7 g; 4 .667 mmol), m.p. 1 7 4 - 1 7 6 ° , 
p o s i t i v e B e i l s t e i n t e s t ( repor ted m.p. 174-175 ) . (Founds 
C, 5 5 . 8 9 ; H, 7 . 3 8 . Cg^H^gOClBrg requi res C, 5 6 . 0 ; H, 7,43'?J). 
in : >)max. 1725 (C=0), 765 ( C - C l ) , 736 and 650 ( C - B r ) . 
: 5 '5 .35d (IH, C7cr-TI; a x i a l ; J=12 Hz), 4 ,39m,br ( iH, C3^-H; 
a x i a l ) , 1 . 1 2 s (3H, ClO-CHg), 0 . 7 2 s (3H, C13-CH^), 
0.95 and 0 . 8 4 ( o t h e r methyl s i s a l s ) . 
Reaction o f 3^-chloro-5,7/3'-.dibromo->5<2:-Gholestan-'6-one (XXXy) 
with sodium azide-H^SO^ 
A mixture o f 3/3-chloro-5,7/2)-dibromo-5cir-oholestan-6-
one (XXXV)^^ ( 2 . 0 g; 3 .457 mmol), dry benzene (50 ml) and oonc. 
sulphuric ac id ( 6 ml) was heated to a temperature o f 8 0 - 9 0 ° , 
and sodium azide ( 0 , 4 g) 
was added gradual ly , with s t i r r i n g . 
The r e a c t i o n mixture was kept at t h i s temperature f o r 15 hr, 
and then poured onto crushed i c e . The benzene l a y e r was 
separated and the aqueous l a y e r was ex t rac ted several times 
with chloroform. The combined e x t r a c t s were washed with 
NaHCOg s o l u t i o n and water, and dried (NagSO^), The 
so lvents were removed under reduced p r e s s u r e ; the semi-so l id 
thus obtained was chromatographed over s i l i c a gel column. 
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Elut lon with l l ^ t p e t r o l eum-ether ( 8 : 1 ) ( l 5 ml f r a c t i o n s ) 
y ie lded 7 - b r o m o - l - m e t h y l - 1 9 - n o r c h o l e s t a - l , 3 , 5 ( 1 0 ) , 7 - t e t r a e n -
6-one ( X L V I l ) , which was r e c r y s t a l l l z e d from l i g h t petroleum 
( 1 . 2 5 g; 2 . 7 3 5 nmol), m.p. 128®. (Found; C, 7 0 . 6 7 ; H, 8 . 0 0 , 
Cg^H^^OBr r e q u i r e s C, 7 0 , 8 9 ; H, 8 .09?t ) . 
255 and 290 nm (carbonyl chroraophore conjugated 
wi th "^ C^sCC ) . 
IR : ^max . 1685 ( con jugated ^ 0 = 0 ) , 1585 aromatic)^^ 
and 680 cm"^ ( C - B r ) . 
NMR : ^ 7 . 9 2 d , d ( iH, J=8 Uz, 0-ooupled, and J = 2 Hz, 
m-coupled C4-H), 7,3m (2H, C2-H and C3-H), 2 .48 
(3H, Cl-CHg), 0 . 7 5 s ( 3 n , C13-CTIg), 1 . 0 and 0 . 8 7 
( o t h e r methyl p r o t o n s ) . . 
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